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DNV INDUSTRIAL SERVICES. INC.

REPORT OF T-SCAN EXAMINATION UTILIZING EXTREME
VALUE ANALYSIS

Tested By: Karl Van Scyoc Test Date: 250CT89
Patrick Burke

Prepared By: Van Scyoc Date: 16NOVS89
Appraved By%z Date: ao‘b t‘ ) "9
CLIENT: SIP Engineering/Sh#il Chemicals

Test Location: Rocky Mountain Arsenal, Denver, Color 'do
Test Item: Basin F, Interim Storuge Tank Numbers 1, 2, 3
Exam Surface: Original paint intect, girth welds ground flush at examination areas.

System : PSP-8 #206

Probe : Sigma, 4MHz Dual
Bcanner: AWS.58 #002
I-CODE: EDGE contact, PEAK-EDGE Contact

Evaluation: PEAK-EDGE Contact
RESULT SUMMARY

Storage Tank Numbers 1, 2 and 3 were subjected to eight vertical automated thickness mapping
examinations using the P-SCAN equipment. Additionally, two 10’ long horizontal scans were performed
for each tank. These scans served to establish a baseline for Tanks 1 and 3, and re-asseas the existing
baseline areas of Tank #2 (Ref, DNV Report C04489). The areas scanned on Tanks 1, 2, and 8, reveal
only slight variations of wall thickness, although a small localized area of Tank #2 was found to have
experienced a wall loss of 0.080 inches aince the March 198D baseline. This thinning prompted
gcanning of two additional horizontal scans to evaluate the extent of the thickness reduction.

Application of Extreme Value Analysis, EVA (a satatistical technique used to calculate the maximum pit
depth for the entire tank wall) predicted slight wall loss in Tanks 1 and 8, and predicted the presence
of the Tank #2 thin area.

Radiographic surveys were performed on the attachment valves, V-1 through V-8, Two exposures
(horizontal and vertical) were obtained for each valve, Tank #2, V-7 and V-8 were the only valves
reported to have corrosion. A machine screw was found in Tank #1, V-6.

A full accounting of the surveys may be found in the following sections.

EVA Procedure: Version 1.1 MEVA Revv HP V12
DNV-ISI Job Nuinber: P15489, Report Revision 1 (Summary of Results)
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INTRODUCTION

Three storage tanks 70’ diameter and 49’ in height were placed in service in 1687 for interim
storage of hazerdous waste at the Rocky Mountain Arsenal. The tank walls were constructed
of five steel plate courses ranging in nominal thickness from 0.76" to 0.85", thereby providing
ample corrosion allowance. Each tank was fitted with a plastic liner which extended over the
floor and against the wall. It was discovered that the liner in Tank #2 had developed
perforations which allowed storage-product contact with the steel wall.

At the time of liner perforation, the rate of corrosion was not determined. As an complement
to corrosion rate studies (which showed corrosion rates from 0.028" to 0.260" per year), an in-
situ corrosion monitoring program was formulated.

Over ihe period of March 18 through March 20, 1089, DNV Industrial Services conducted a
series of T-SCAN thickness mapping surveys to establish a corrosion monitoring baseline of
Tank #2. Continuation of the program in October, 1989 included re-scanning of the Tank #2
baseline areas, plus establishing baseline data of Tank #1 and Tank #3.

This report describes and documents the scanning conducted during the October survey. Vessel
referencing and scanning technique are addressed to ensure reproducibility in subsequent
scanning sesaions.

Previous Ultrasonic Baseline Data

Members of the DNV QAS group obtained pre-service baseline thickness data in May, 1988.
Twelve sample areas were selected for each of the three tanks, with each sample area measuring
18 x 24 inches. Thickness measurements were taken within each sample area using a 8" grid,
providing a total of 63 measurements for each sample area. Faint was removed at each
measurement location, Full details of the DNV QAS baseline measurement project may be
found in the QAS report number 56-1400-63-01. Excerpts of the QAS report that are relevant
to this examination report are noted in the Discuzsion-secti~m.

R



20  EQUIPMENT
The following equipment was used to conduct the T-SCAN surveys of Basin F Sturage Tanks.

P-SCAN Processor #2035
Automatic Scanner AWS-58 #002
DSC Block, Steel #797021
Step Wedge, Steel #88-6014
Couplant Water/Water-antifreeze
Cables RG-58, 25 meters
Search unit Sigma, Dual Element,

4.0 MHz, SDC4-F6.5, s/n 7001-88008

All ultrasonic equipment has current calibration in accordance with DNV procedures.

. . gy - .
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80  PBOJECT SCOPE

The goals of the October, 1989 scanning session were to execute all of the following tasks for
each of the three tanks:

a

Perform automat:d thickness mapping of a 12" wide vertical strip extending
vertically from the wind girder to the primary floor. A vertical scan was to be
performed approximately every 45 degrees, for a total of eight scan sequences,

Perform automated thickness mapping of two 12" wide horixontal strips, each
extending for 120" in length. The horizontal scans were confined to Course §
and placed (1) between the transfer line flanges and (2) over the manway
without the code plate.

Apply a statistical extrapolation (known as Extreme Value Analysis, EVA) to the
automated T-SCAN vertical surveys to predict the maximum pit depth.

Obtain vertical and horizontal radiographic exposures of eight 1.5" diameter
valves, Hence, for each tank, 16 exposures were required.

31 Additional Documentation of Tank #2

During evaluation of survey data, it was noted that a localized area of Tank #2 experienced a
substantial change in wall profile. Consequently, DNV was requested to carry out two
additional horizontal acans to assess the extent of wall loss.

s L St AR b by
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PRQJECT ORGANIZATION AND VESSEL REFERENCING

An erbiirary referencing scheme was established at the inspection site, which is
illustrated in Figure 4.1 through Figure 4.8 and discussed below.

Course Numbering The wall courses are arbitrarily numbered as 1 through §. The
top course with the wind girder is Course 1, and the hottom
course at the primary floor is Course 6.

Scan Sequence Nos.  Scan sequences are designated by numbers extending from Scan
1 through Scan 8, with Scan 1 on the North side. Scan
Sequence numbering continued counter-clockwise (lcoking from
the top). Scan sequences were positioned whereby automated
exams would intersect the pre-service grid measurement areas
where practicable,

Nozzle Referencing  Nozzles and manway designations are noted in Figures 4.1
through 4.3. Valves V-1 through V-8 were subjected to

radiographic examination.
Scan Sequencea and T-SCAN File Convention

Each image, or part, of a scanning sequence is identified with a filename (ITEM) which
may be used to correlate the image with a uniquely identifiable portion of the scan area.
The filename may be found at the lower right corner of each T-SCAN printout.
Filenames for the surveys were defined as discussed below.

Vertical Scans

While a continuous vertical scan was accomplished at each of the eight scan :ncations,
each vertical scan was divided into 5§ scan sequences of approximats length 96 inches,
(Figure 4.6). Additionally, each 96" long sequence is composed of 4 parts or images
of dimension 12" x 24°. The segmenting of image data is necessary for documentation
and accurate referencing. The image files saved on 3.5" floppy diskettes follow the
convention:

TKn-8sCe.p  where TKn Identifies the Tank Number, 'n’
Ss Identifies the vertical §can number
Ce Identifies the Course number, '¢’
p Denotes the part number

Horizontal Scans

All horizontal scana are 120" in length and reside in course 5. The horizontal acan flle
convention is similar to that of the vertical scana:

TEn-HhCe.p where TKn Identifies the Tank Number, 'n’
Hh  Identifies the Horizontal scan number, 'h’
Ce Identifies the Course number, 'c’
P Denotes the part number.

Horizontal scan locations are documented in Figures 4.4 and 4.5.

R R R
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6.1

Zero Referencing

For each vertical course sequence 2-5, the zero reference point is the center of the upper

course girth weld as illustrated in Figure 4.8. The bottom of the wind girder was
utilized as the zero reference for Course 1.

Zero referencing for horizontal sequences is illustrated in Figures 4.4 and 4.5.
Scan Location Marks

The extremes of the 12" scan width are stamped and identified with paint. This
identification was performed at the scan-atart and scan-end. In terms of T-SCAN
pooitioning, the stamp mark pairs denote y-travel from -6.0 to +8.0 inches.

Scanner Positioning

The automatic sconner AWS-5S attaches to the vesse] wall by means of magnetic wheels,
anG scanner travel is directed by microawitches aligned with a magnetic strip.
Consequently, placement of the strip is critical to reproducibility. For this application,
a chalk Jine wus used to produce a visible reference line for magnetic guide strip
placement. In this fashion, the magnetic strip is spaced equidistantly from the

inspection area.
Scanner Re Positioning

In the courne of subsequent surveys, it is recommended that the chalk line be equalily
spaced from the position stamp marks to ensure cptimum scan reproducibility.

»
C e —————— e o —e———— -




80

EXAMINATION INFLUENCELH
Baint

The presence of paint will affect the measured thickness of steel by approximately 3 to 4 times
the paint thick-eas. ¥or example, if paint is 0.006" thick, the measured wall thickness is
inireased hy approximately 0.015 to 0.020". In the course of these surveys, variations in paint
thickness and smoothness were observed.

Surface Inconsistencies

Examination surface irregularities (eg. grit imbedded in the paint, rolling gouges) were observed
in the course of scanning. Thess influences, while unavoidable, may promote increased
thicknuss measurements in localized areas.

Wind

Fairly strong winds were encountered during scanning. While wind does not affect thickness
measurement, it ia possible that a small displacement of the ’plumk’ chalk line resulted from
winds, which would affect acanner positioning with respect to the desired irapection area, The
strip displacement did not exceed 1 inch.

Temperature

We ohserved air temperatures ranging from 25F to BOF. The temperuture variations
encountered during a scanning day necessitated frequent calibration checks--often exceeding the
minimum requirement of procedure. In no case did calibration vary in excess of 0.005 inches
from known values,

Prior to the October scanning, the girth welda were ground flush with the shell material. This
enabled, in most cases, thickness measurement over the weld area. It is important to note that
the Tank #2 scanning of March, 1080 was performed with reinforcement in the as-welded
condition, and thickness measurement adjacent to and over the weld was not possible.

Stairwell

The etairwell obstructed data collection for a portion of some vertical scan sequences. The
unacanned length is noted on the data wheet.

Wind Girder

The wind girder obstructed scanning for approximately the first 19 inches of the vertical course
1 scanning sequence.
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DATA REPORTING
T-SCAN Deta (Appendix 1, 2, and 8)

Data from the automated scans is presented in teable and hardcopy image form. The tables
indicate the maximum, average, and minimum thickness for each acan part. The biased
minimum thickness (in millimeter units) used in EVA calculations is noted in the 'comments’
column for part :02 of each vertical scan. Additionally, for Tank #2, the measured thickness
difference (denoted as 'delta’ T) between the March 1089 baseline scanning and “he October
1980 examinations is noted adjacent to the Minimum Thicknesa value. It is suggested that all
subsequent scanning sessions be compared to the original T-SCAN baseline data.

Hardcopy T-SCAN images are printed in Course-Sequences whereby thickness valuos Jess than
the nominal thickness are shown in the TOP view,

EVA Figures and Tables (Appendix 4)

EVA plots and graphs are included for documentation. Discussion of the significance of EVA
calculations is included in Section 10.0

Radiographic Reproductions (Appendix 5)

Photographic reproductions of the ariginal radiographs are presented in Appendix § with a
discussion of measurement technique.
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8.2

‘The end result of a T-SCAN survey is a permanent record of thickness measurements presented
in the form of a T-SCAN image. T-SCAN images (parts) of the scan area may be hardcopied
singly or in continuous sequences. T-SCAN images consist of two views of the iuspection
volume, scaling information, display lines, and color referencing. Figure 8.1 is an example of
a T-SCAN printout, and the following image evaluation discussion is based on the figure.

T-SCAN Imnge Views

The T-SCAN image of Figure 8.1 is conflgured to represent two projection planes of the
inspection volume. These projection planes are labelled as 'TOP’ and 'SIDE'. Each projection
plane, or 'view’ is bordered by a rectangular frame. By simultaneous use of two prujection
planes (views), one is avle to visualize a three dimensional relief of the inspection volume,

TOP View Frame

The TOP view is as if an observer was viewing the testpiece from above the examination
surface. The image length (distance in the x-direction) of the figure is 125 mm. The image
width (distance in the y-direction) is 120 mm. Therefore, this image represents a scan area of
125 x 120 mm, Both image length and width may be selected by the operator during a test
to minimize inspection time and maximize resolution. The TOP view frame size will not

typically vary in dimension for different length/width combinations, and s composed of 15000
thickness data points.

SIDE View Frame

The SIDE view of the figure is a projection view as if an observer was viewing the inspection
volume from the side. A projected side view does not repres:nt any single 'slice’ of the
testpiece, bui rather a composite of all side views of the inspection volume projected into one
plane. Normally, the top of the SIDE view frame does not represent the outside surface of the
testpiece. Hence, SIDE view scaling may be selected to provide increased screen resolution in
the thickness dimension. In the figure, the SIDE view frame is a window or expansion of
measured thickness where the Upper and Lower display limit is 1.5 and 15.0 mm respectively,
as noted to the left of the SIDE view {rame,

T-S8CAN Display Level and Color Coding

Display Level: Extending horizontally across the SIDE view is a dotted line denoted as ths
Display Level. The display level may be varied by the operator to investigate
thinning trends and locate areas of minimum thicknesses. In thn Figure, the
display level is set at 14.8 mm. Any portion of the inspection volume which is

measured to be lass than 14.8 mm is displayed graphically in the TOP view
above,

Color Coding: Sinex T-SCAN images are 'topographic’ maps of the inspection volume, colors
are used to denote thickness contours or steps. Up to eight colors may be used
to visualize the thickness stepe. In the Figure, the thickness (color) steps begin
at 13.6 mm (BASIS) and continue at thickness intervals to 8.3 mm. Therefore,
with a single hardcopy, one may see the extent of corrosion (by use of the
display level) and identify the worst-case thinning (by use of the color steps).
Thickness 'steps’ may be selected by the operator.

e e e e ar e —— . ~ G ——
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8.4

Data Dropout

Though the T-SCAN image iz an invaluable tool for corrosion and thickness mapping, it must
be understood that occasional indications may be superfluous. These inconsistent data may
be caused by surface roughness or probe liftoff. Inconsistent data are sometimes called data
dropout. T-SCAN procedures describe criteria for dropout acceptance levels which evolved
from numerous tests at DNV. Inconaisient data normally may be distinguished by unusual
distribution, extreme 'depth’, and number of data points involved.

Additional T-SCAN Hardcopy Options

Though the Figure is a typical hardcopy configuration, the following display features are
available when detailed image evaluation is desired:

- Inch/mm conversion

- Per-cent wall loss

- Projected END View

- Sectioned SIDE or END View

- Image Coding (Normally for complex surveys)
- Position Cross Hairs

e de e .-
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9.2

APPLICATION OF EVA E TANK
EVA Overview

Extreme Value Analysis (EVA) is a statistical sampling technique frequently used on storage
tank bottoms to predict the minimum remaining thickness based on data collected with the P-
SCAN instrument. In conventicnal examinations, the EVA surveys are performed as follows:

Determine the optimum number of survey locations to be surface prepared.
DNV specifies this number based on tank diameter and statistical requirements.

Surface prepare the required number of survey locations by needle gun/wire
brushing or light sandblasting.

Perform T-SCAN thickness mapping of each location

Analyze T-SCAN data files to determine minimum thickness for each survey
location.

Input the minimum thickness values into the Extreme Value Analysis program
and produce curves for three methods of analysis.

Modification of EVA to Basin F Tank Surveys

EVA procedures and analysis software currently approach predictions of wall loss by means of
extreme minimum thicknesses for each sample area. The presumption made is that factors
promoting corrosive wall loss result in a consistent pitting distribution. In the case of the Basin
F Storage tanks, the nominal wall thickneass is not a conatant for all courses; the lower courses
are thicker. Consequently, in order to apply the EVA concepts, the following considerations
were given for Part :02 of each vertical course-sequence:

Minimum and average thickness for Courses 1, 2, and 3 were converted to
millimeters.

The arithmetic mean of g} tabulated average thicknesses (for courses 1, 2, and
3) was calculated, For these surveys, the calculated mean was found to be:

TANK #1: 0.778 " (19.8 mm)
TANK #2: 0.778 " (19.8 mm)
TANK #3: 0.785 " (19.9 mm)

For date of courses 4 and 5, it was necessary to bias the thickness to represent
the thickness of Courses 1, 2, and 3. Thereforz, for Course A and 5 part :02
data, the difference betwesn the tabulated average thickness and the tabulated
minimum thickness was subtracted from the arithmetic mean calculated above.

EVA calculations are performed on the biased data, and the minimum predicted
thickness is presented by the EVA program. This minimum thickness is then
subtracted from the mean thickness to provide the maximum predicted wall loss.
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Understanding EVA Plots (Appendix 1)

A full understanding of EVA plots may be accomplished only with complete knowledge of
Extreme Value Statistics. For those unfamiliar with Extremal Statistics, general attributes cf
the EVA plots are noted below:

- Plot Title: Appears at the top of the plot and is generally used to 1dent|fy the tank
number and client.

- EVA Frame: Appears at the upper right of the plot with a number of analysis
parametera:

METH Identifies the algorithm method used to produce the plot. Currently,
three methods are available for use,

DATE: Date of EVA Survey

RTN: Numerical value of the Return Period, a parameter used to derive the
predicted minimum thickness for the METHOD. For all tanks, the
return period was calculated to be 7897.

DEVY: For least squares linear regression, this denotes the Standard Deviation
in the thickness dimension.

CORR: Denotes the correlation coefficient of the total sample variate for the
METHOD in current use. A 'good’ correlation is considered to be
between -0.85 and -1.0 and data points will closely approximate the
regression line.

- Plot Scaling: Four scales are incorporated in the EVA piots

1 Remaining Thickness: Directly related to the minimas derived from the
original T-SCAN tabulated data.

2/3 Standard Extremal Variate and
Two mathematically related scales used in staiistical evaluation after data
reduction and transformation.

4 Return Period (Not shown) A horizontal scale mathematically related
to Standard Extremal Variate and Probability scales and is used in
defining the minimum predicted thickness for the METHOD in current
use,

- Data Points: All unique minima values are assigned a corresponding “tandard
Extremal Variate and are plotted as pointa or squares, dependi: : on the
METHOD in current use. A hest fit regression line is calculated and
extrapolated to intersect with the appropriate return period. The
corresponding minimum thickneas for the METHOD is printed adjacent
to the line,
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DISCUSSION
Comparison of T-SBCAN Data with DNV-QAS Preservice Baseline

A comparison of the minimum measured thickness of the automated surveys and the pre-
service grid measurements was made and the following table summarizes the results. It must
be emphasized that the pre-service grid measurements were obtained after removing localized
areas of paint. Hence, the grid measurements are without paint influence. Conversely, T-
SCAN measurements were influenced by paint.

DNV-QAS Data T-SCAN Data
1 ) TK1.89C4.4 0.850 0.862 0.850 0.885
1 08 TK1-81C4.1 0.822 0.837 0.820 0.855
1 08 TK1-85C4.4 0.833 0.838 0.815 0.855
1 07 TK1-87C4.4 0.846 0.850 0.850 0.870
2 17 TK2-81C4.4 0.827 0.838 0.826 0.850
2 18 TK2-87C4.4 0.835 0.839 0.820 0.845
2 19 TK2-86C4.4 0.849 0.858 0.860 0.880
2 20 TK2-83C4.4 0.825 0.838 0.835 0.860
2 22 TK2-82C1.4 0.743  0.762 0.730 0.770
2 29 TK2-82C2.1 0.742  0.746 0.780 0.770
3 29 TK3-S81C4.4 0.833 0.840 0.830 0.880
8 80 TK3-87C4.4 0.848 0.854 0.845 0.880
8 81 TKS-S5C4.4 0.822 0.826 0.840 0.855
3 a2 TK3-83C4.4 0.833 0.836 0.840 0.855
8 83 TKS3-84C4.1 0.828 0.833 0.816 0.850
Inclated Thin Areas

During evaluation of the data, several small Isolated areas of thinning were noted. While it is
possible that the thinning was the result of corrosion, it is likely that some of the 'pit’
measurements were actually sur{ace gouges or 'pock-marks’ that existed at fabrication. A casual
visual examination of the outside surface noted scattered areas of gouges (presumably from
rolling) and small depressions. It is assumed that similar anomalies exist internally. External
grinding was noted where alignment lugs were once welded during construction. Since the
inside surface of the wall was amoothed by grinding and sandblasting, it is probable that shallow
depressions remained aftsr surface preparation. Indeed, adjacent to some girth welds, reduced
thickness (by 0.010 to 0.080") was measured.

Tank #2 Wall Profile Changes

Following data evaluation and application of EVA, it was found that a general wall loss of
approximately 0.015" has occurred since March 1088, However, a deviation of the general wall
loas obaervation was identified in Scan 8, Course 5, Part 4 (File TK2-86C5.4).

In March 1889, the minimum thickness for Image TK2-86C5.4 was found to be 0.915". The
October 1980 minimum measurement for the same area was 0.825". These data indicate a
localized wall loss of approximately 0.000"/6 months. Concurrent with the wall loss was a
band of reduced measurements just above the floor level as evidenced by horizontal scana TK2-
HACB and TK2-H4CS. This band, which was not as pronounced in March 1888, currently
extends for approximately 10 feet about the circumference.
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DISCUSSION
Comparison of T-SCAN Data with DNV-QAS Preservice Baseline

A comparison of the minimum measured thickness of the automated surveys and the pre-
service grid measurements was made and the following table summarizes the results. It must
be emphasized that the pre-service grid measurements were obtained after removing localized
aress of paint. Hence, the grid measurements are without paint influence. Conversely, T-
SCAN measurements were influenced by paint.

DNV-QAS Data T-SCAN Data
TANK NO.  QAS-Loc. T-8CAN Image Min T. Avg T. Min T Avg. T
1 09 TK1-83C4.4 0.850 0.862 0.850 0.885
1 06 TK1-81C4.1 0.822 0.837 0.820 0.856
1 08 TK1-85C4.4 0.883 0.898 0.816 0.855
1 07 TK1-87C4.4 0.845 0.850 0.850 0.870
2 17 TK2:81C4.4 0.827 0.836 0.825 0.850
2 18 TK2-87C4.4 0.835 0.839 0.820 0.845
2 19 TK2-86C4.4 0.848 0.858 0.860 0.880
2 20 TK2-83C4.4 0.825 0.898 0.835 0.860
2 22 TK2-82C14 0.742 0.752 0.730 0.770
2 28 TK2-82C2.1 0.742 0.748 0.730 0.770
8 20 TKS-81C4.4 0.833 0.840 0.830 0.860
8 80 TKS-87C4.4 0.848 0.854 0.845 0.860
8 81 TKS-86C4.4 0.822 0.826 0.840 0.855
3 g2 TK3-83C4.4 0.833 0.836 0.840 0.855
8 Rk} TKS-84C4.1 0.826 0.838 0.8156 0.850

During evaluation of the data, several small isolated areas of thinning were noted. While it is
possible that the thinning was the result of corrosion, it is likely that swome of the 'pit’
measurements were actually surface gouges or *pock-marks’ that existed at fabrication. A casual
visual examination of the outaide surface noted scattered areas of gouges (presumably from
rolling) and small depressions. It is assumed that similar anomalies exist internally. External
grinding was noted where alignment lugs were once welded during construction. Since the
inside surface of the wall was smoothed by grinuing and sandblasting, it is probable that shallow
depressions remained after surface preparation. Indeed, adjacent to some girth welds, reduced
thickness (by 0.010 to 0.060") was measured,

Tank #2 Wall Profile Changes

Following data evaluation and application of EVA, it was found that a general wall loss of
approximately 0.015" has occurred since March 1989, However, a deviation of the general wall
loss observation was identified in Scan 6, Course 6, Part 4 (File TK2-86C5.4).

In March 1689, the minimum thickness for Image TK2-86C5.4 was found to be 0.915". The
October 1980 minimum measurement for the same area was 0.825". These data indicate a
localized wall loss of approximately 0.0J0"/6 months. Concurrent with the wall loss was a
band of reduced measurements just above the floor level as evidenced by horizontal scans TK2-
H3CB and TK2-HACS. This band, which was not as pronounced in March 1989, currently
extends for approximately 10 feet about the circumference.

g et e ——

v~ - — e




10.4

10.4.1

10.5

EVA Resulta

The maximum predicted pit depth for the tanks was calculated to be:

TANK 1: 0.085" + 0.020"
TANK 2: 0.126" + 0.020"
TANK 3: 0.099" + 0.015"

It is clear that Tank #2 has a general thickness distribution slightly less than Tanks 1 and 3.
The comparatively small predicted wall loss of Tank 1 and Tank 3 is likely 0 be the result Jf
plate nominal thickneas variations and slight corrosion arising from condensation.

EVA Predictions and Tank #2 Measurements

Measured Wall Loss

The most significant reduction of wall thickness was found to be at the bottom of Scan 8,
Course 5. The current (October 1880) minimum thickness of this scan area was found to be
0.825 inches. The average thickness of the steel plate in which the thinning occurred was
measured in the pre-service haseline as 0.952 inches. Hence, the approximate wall loss may
be found:

0.952 - .825 = 0.127 inches.

Eredicted Wall Loss

The EVA calculations based on the data of October 1989 predict a maximum pit depth of 0.126
inches. This prediction is based only on part :02 data. The thinning detected in part :04 with
& miniinum measurement of 0.825" played no role in the EVA calculations. Hence, it is
important to note that even if the thinning was pot detected, the depth of pitting would have
been predicted. The wall loss observed in Scan 6, Courge 5 is, at thia time, consistent with the
pitting distribution model assumed in EVA calculations. It appears to be coincidence that the
scan areas of the corrosion monitoring program include the 'worst-case’ thinning,

Radiographic Observations
The minimum valve stem thickness, as determined by radiographic methods were found to be:

TANK 1: 0.530"
TANK 2: 0.530"
TANK 8: 0.525"

Slight corrosion was noted in V-7 and V-8 of Tank #2. Evidence of sediment or other
substance build-up was observed with all tanks. A rachine screw was detected in Tank #1,
Valve #5.
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APPENDIX 1
T-SCAN Data Tables and Hardcopy




ﬂll 7

5-’«5‘1”‘;‘%’

&y

"’l m“\‘

DNV Industrial Services In¢
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CORROSCAN DATA SHEET JOB #: -184-89 " DATA SHEET #: __/
SITE: __ (WA PAGE:____ OF REF, CAL. SHT:
COMP. ID: _"RMA Tavk#) EXAM DATE: 2 sct -89
PIPE DIA: IN. CIRCUMFERENCE :
REF. PT. . DATA TAPE #:
DATA FILE #:
SUMARY
“FILE | IDENTITY |DATA T MAX DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO |INCH | mm INCH | mm | INCK | mm A-
EVA-T
{mnn)
sSiel | /2 a2y 10218 QILl. Q205
Sich | 2Y | Y8 imaeo 1ol lous /9.1
Sicl | B | R _loens 2248 loass
Sl | zZe |26 oSl o788 10760
<4cD o 2y lomal o748l _lod1o
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sico |l 4 | n_lome oo | lonis |
Se2 |2 | 2L w0 |2 | |2272.
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CORROSCAN DATA SHEET JOB #: 2 |gy -89 " DATA SHEET #: __ 2
SITE: __ RMA PAGE:___ OF REF. CAL. SHT:
COMP. ID: __ Topard #// EXAM DATE:
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. — DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE |  IDENIITY  |DATA T mx DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO INCH INCH | mm INCK | mm EVA-T
Comm)
SICR @ |\ 2¢Y lo790| o220 | |o748 )
ULy | 2d B o238 |eaeo| 107270 /2.3
SIC® 7.1 72 \Ap79¢c)|____|p260 | 10795
SIe |72 | PC o8kl lordS) oo
S | @ | o |oges  |e8ao|  |08SS
sicd | 2o | o logs|  logzsl  logso 19.4
Sed | Y8 | 20 lmew g5l |losss
> > »”
Sicd | 22 | 3¢ | — = = -
COMMENTS
Y SICY - Swir pbswoctren From. Glb o A

EXAMINER:

EXAMINER:

)
ITL REVIEW: z Z;M

Q_IF

c - v -

LEVEL:
LEVEL:

£. S .

EMP, #:
EMP, #:

#: 222 DATE: 15&7'49
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PIPE DIA:

CORROSCAN DATA SHEET JOB #: P-i1=d -89 " DATA SHEET #: 3
SITE: F?Aﬂsﬁ

PAGE: __ OF REF. CAL. SHT:

EXAM DATE: -

COMP. ID: _ Janh #1

CIRCUMFERENCE:
DATA TAPE #:
DATA FILE #:

SUMMARY

— IDENTITY DATA T MAX DATA T MIN | DATA T AVG | COMMENIS
FROM | TO mm INCH | mm | INCH | mm EVA-T
('mm)
e | a4 | leas |  lo9ss
24 | _<of —le3ysl  _leg7s /9.0
B\ T —le9720 | |2975 |
Z2 |26 o |@98%| __|2%~R

- ——— - —— =

A Shair obstcLCHBA Trome O to 1

EXAMINER:

LEVEL: EMP. #:

EXAMINER:

LEVEL: EMP. #:

ITL REVIEW:
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DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: D.\s<\-8S

" DATA SHEET #: 4

SITE: _ i MA_ PAGE:___ OF REF, CAL. SHT:

COMP. ID: _“TAMk # | EXAM DATE: _io - ot -89
PIPE DIA: IN. CIRCUMFERENCE
REF, PT. —____ DATA TAPE #:

DATA FILE #:

SUMMARY
“FILE |  IDENIITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
# FROM | T0 [INCH | mn | INCH | mm | INCH | mm | BEvA-T

SRl z2 129 1073 0 WAes )| @118
Sac) | 2y | S8 jogw Q%0 | ©.770 /9.3
S | B | o T 2.770 Q7S
Sac) 7R 7 8BS Q.75 Qa70
S| © cd _lo7is)|  \@ws 2270
S |29 | HF V0785 090 | 109790 £9.3
Sacn . AF O\ 72 \Oawm) e || |@097%0
S | & | Je \Oms)  |ens | |@27.
COMMENTS

{
EXAMINER: LEVEL: EMP. #:
EXAMIJER: . CLEVEL: T Be. 4
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B —ra————— =



‘\cl‘lK £ P/

Qsitr

AR

>

Ty

‘4: ot

DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: ©-|S4 -S4 " DATA SHEET #: 5
SITE: __ RMA PAGE: ___ OF REF. CAL. SHT:
COMP. ID: _ lankczh | EXAM DATE: ¢t -
PIPE DIA iN. CIRCUMFERENCE:
REF, PT. DATA TAPE #:
DATA FILE #:
SUMMARY
TFILE | IDENIITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENZS
# FROX | TO |INCH | mm INCH | om | INCH | mm EVA-T
— { m M)
s | 2 _;_Lfamo @I58 | 070
SCR | 29 | o8 0gR @270l |@ggs| | 19.4 |
SR |8 | A @298 0258 2
SRCR |_2r | 2 |0 a77¢ o0
sacd | o2 24 \naa) a2 . 2853
ey |24 vF _\oggo)____(\ogn | |0860 /9.3
SacH | AE | R \eseo| |08 | |\ogio
COMMENTS
[
.. EXAMINER: LEVEL: EMP. #:
= EXAMINER: LEVEL: EMP. #:

ITL REVIEW: /ﬁ//"{(//&‘m —lﬁ_ EMP, #: 7,,ZZ~ niwn, 2300785
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CORROSCAN DATA SHEET JOB #: P-154-89 " DATA SHEET #: __b
SITE: _ RMA PAGE:___ OF REF. CAL. SHT:
{

COMP. ID: _ RMA Tank s EZAM DATE: _jp ocg -59 ;
PIPE DIA: IN. CIRCUMFERENCE :
REF. PT. DATA TAPE #: :

DATA FILE #: ‘

SUMMARY
"FILE | IDENTXTY  |DATA T | mx DATA T MIN | DATA T AVG | COMMENIS )
# FROM | TO |INCH INCH | mm | INCH | mm evA-T -;

Lonom) ‘

[T I~ 2 |La2) /Y )2) @2372.
SR |24 oK |\ e |\t AKX
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S8\ P2 | P4 yow) W \22| \@2275 :

COMMENTS
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DNV Industrial Services Inc

CORROSCAN DATA SHEFT JOB #: -84 &9

" DATA SHEET #: __7

SITE: __ _EMA PAGE:___ OF REF. CAL. SHT:
coMp. ID: _TaNk ) EXAM DATE: 1/ ot - §9
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE IDENTITY DATA T MAX DATA T MIN | DATA T AVG COMMENTS
# FROM TO INCH | mm INCH | mm INCH | mm EVvA-T
Carm)
S3 |22 | 36 |\dm @35l ___\ewe
e | o0 |\ 2d lgas|  |\eqs|  \aze
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CORROSCAN DATA SHEET JOB #: -1=4-85

" DATA SHEET #:

_8

SITE: _ RMA PAGE:____ OF REF., CAL. SHT:
COMP. ID: Tank # ¢ EXAM DATE: ) -oct -§3
PIPE DIA: IN. CIRCUMFERENCE: =
REF. PT, DATA TAPE #:
DATA FILE #:
SUMMARY

FILE IDENTITY DATA T MAX DATA T MIN DATA T AVG COMMENTS

# FROM TO INCH | om INCH | mm INCH | mm ECVA:;
SUR| Q| zd |ofs Q%% | |0785 |
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DNV Industrial Services Inc

CORROSCAN DATA SHEET

SITE: _PMA

JOR #: P-1:¢) €%

" DATA SHEET #: 9

PAGE:___ OF REF., CAL. SHT:
COMP, ID: ~TAndk &) EXAM DATE: o -0eT-89
PIPE DIA: IN. CIRCUMFERENCE:
REF, PT. DATA TAPE #:
DATA FILE #:
SUMMARY

“FILE | IDENTITY |DATA T MA mx DATA T MIN | DATA T AVG | COMMENTS

# FROM | 70 INCH INCH | mm INCH | mm &VA-T

—_— o™
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DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: 2 ipa-m " DATA SHEET #: __/p
SITE: RMA_ PAGE:___ OF REF. CAL, SHT:
COMP, ID: _ Tank® | EXAM DATE: ¢ oct B8
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | 70 |INCH | mm INCE | mm INCH | mm GVA-T
Cmm.}
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DNV Industrial Services Inc

CORROSCAN DATA SHEET

JOB #: P-154 -A%

" DATA SHEET #: _//

PAGE:___ OF ___

REF. CAL. SHT:
COMP. ID: Tank ] EXAM DATE: _jo cct -89
PIPE DIA: IN. CIRCUMFERENCE:
DATA TAPE #:
DATA FILE #:
SUMMARY
DATA T MAX DATA T MIN DATA T AVG COMMENTS |
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CORROSCAN DATA SHEET JOB #: - \&u-&4

" DATA SHEET #: _J 2.

SITE: _KMA PAGE:___ OF REF. CAL. SHT:
COMP. ID: _~[amk 24\ EXAM DATE: o pct-
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE | IDENIITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS |
# FROM | TO INCH | mm INCH | mm INCH | mm EVA-T.
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CORROSCAN DATA SHEET JOB #: P |54 -A9 " DATA SHEET #: _ /3 {
. . |
SITE: _ 2 MA PAGE:___ OF REF. CAL. SHT: i
{
COMP. ID: _ Janlc # | EXAM DATE: _y\ oct A3 f
PIPE DIA: IN. CIRCUMFERENCE: '
REF. PT. — DATA TAPE #:
DATA FILE #:
SUMMARY
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CORROSCAN DATA SHEET JOB #: ©-\s4-89 " DATA SHEET #: /4

SITE: _ PMA PAGE: ___ OF REF. CAL. SHT:
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APPENDIX 2
T-SCAN Data Tahles and Hardcopy
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bt

KON

aeder
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DNV industrial Services Inc

e er—g— = . w

CORROSCAN DATA SHEET JOB #: #|&Y ]9 " DATA SHEET #: 27
SITE: _PM4a PAGE:___ OF REF., CAL, SHT:
COMP. ID: _ Tayk #2 EXAM DATE: _oy oct - 59
PIPE DIA: IN. CIRCUMFERENCE:
REF, PT. DATA TAPE #:
- DATA FILE #:
SUMMARY
FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO INCH | mm INCH AT INCH | ma &va T
N
SiGl |22 |24 s | |0.260 |-e.0w 0285
Sic) | 29 |\ 4F o235 | @745 |-o.eilo18S L3:2
SICL | o8 122 10795 @370 l-00p810785
Sict |22 | 26 |09 Q265 | 0005710 185
SIC2 £ 24d  laass 0150 |-ee 0770
Sice | 29 98 _lows | |o00 |te.eesloans | L2.4
SiC | ¥R 22 Jel8s | |0.1S0 |-e.10 10115
SICR | 722 | 6 lzags | 10745 |-cos|0070
COMMENTS
1/ 7
EXAMINER: LEVEL: ﬁ EMP. #: 2._2 g
EXAMIMER: . LEVEL: NP, #:
rd

* .
[ S
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2 >
T’

DNV Industrial Services Inc

CORROSCAN DATA SHEET

JOB #: PIsY-$9

" DATA SHEET #: 28

SITE: _RMA PAGE:___ OF REF. CAL, SHT:
COMP. ID: Tank ¥ 2 EXAM DATE: _gpu.cx - &9
PIPE DIA: N, CIRCUMFERENCE:
REF., PT. — DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG g_ogg«iu:rs
# FROM | TO [INCH | mm INCH INCH | mm
AT MIN (oﬁ
Ay | o 129 lesas | 10350 Feode 0790
SE 29 | 48 logx 0. 280 |ro.008 (07290 |_ 9.2
S1cy B 72 _1u808 Qe:150 |~oce8|0.290 |
SicyY o) 24 loxa8 af25 |~0.020|p 255 X
/=2,
ey 1249 ) 48 lofis Q840 |.0.00510 g5 |
S 98 | 22 lowis|. — loa30 |reesloRss
Slcey 72 _2&__2.3.25.._. o8as |-e.ws 10990
COMMENTS
" P J
EXAMINER: LEVEL: 7= B, #: FZ2LZ
EXAMINER: : _ LEVEL: B®. 4
P L —

T DUTUTTLY.,

T LT

"

oo

e —— -



‘SK‘ Ilf

Sk

41. 1\\

ﬂmmv
DNV Industrial Services Inc
CORROSCAN DATA SHEET JOB #: D5y §9 " DATA SHEET #: _2.©
SITE: __Rm# PAGE:___ OF REF. CAL. SHT: —
COMP. ID: __ “Tunk s 2 EXAM DATE:
PIPE DIA: IN, CIRCUMFERENCE:
REF, PT. — DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE “IDENTITY DATA T MAX DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO |INCH | mm INCH 5T INCH | mm Eva T
e
S16S. o | 2d 10995 090 |-0.028|0.9%0 =T
) 5.
168 | 2¢ o |05 | |25 |-e.orsl@970 -
ses | 9% 22 @995 k95 |-o.ee8l@970
Ses 22 | 56 lages| @948 |eee|R920
COMMENTS -

£ Vi . ﬂ
EXAMINER: W
EXAMINER:
=

e prurion.

| 2 o Sl B

LEVEL:

EMP.

LEVEL: IE\T}’ 3 ZZZZ

-
P

R Il R



é@ﬂll Ve

ey gu0°

A
T5ue0°

DNV Industrial Services Inc¢

——— — — =

CORROSCAN DATA SHEET JOB #: 21'5_452

" DATA SHEET #: _R0

SITE: ___ M A . PAGE: __ OF ___ REF. CAL. SHT:
COMP. ID: _ T ALK w2 EXAM DATE: _O4.0cT 89
PIPE DIA: IN, CIRCUMFERENCE:
REF, PT. — DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
¢ FROM | TO |INCH | mm INCH | A | INCH | mm | &va T
PN (am)
S2¢1 | 19 | 24 |pvie £.335 00k | 0. 760
S2¢| | 24 | A® 12335] |0 135000 |0 Fle (8.7
S2¢)| 48 | F2 |oA%y £ 45 000|065
S2c1l 22 196 lpgasl e 3a)re.cie] 0 7895
S2C2 | £ | 24 |0385 |0 130|-pp20ln 770
S2¢2( 24 | 42 (o WD 0.160 - 0.000) 0, 345 193  _
s2cel| 428 22 b5l 0. 265]40.0085|0. 7% |
82¢2) 72 | 946 oM  |0%5Y-0e80725
COMMENTS -
P pa '
EXAMINER: . LEVEL: B, §: PEEE-
EXAMINER: ) LEVEL: I P

™Y DOVYICDUWL.

L rurt .

-
~—



DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: P|S4A8D =~ DATA SHEET #: 3

SITE:

RMA

PAGE:

COMP. ID: “TA ok b2

__OF REF. CAL. SHT:

EXAM DATE: oS ocTED

PIPE DIA: 1N, CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FiLE——ID' ENTITY  |DATA T MAX | DATA T MIN gaga T AVG co.»gmm‘s"
FROM | TO |INCH INCH NCH EVA T
i AT | Muatlma)
s2¢c3l_O |24 |0gnl |0 F6D|-eces | 0790
S2ca|l 24 |48 |ogn|  |o%phowms|e god /9.8
S2c2| 48 |72 lo.&o 0. Jadsp.010 0. RO
S2¢3] 722 | Q6 [DAeS ©: 1749 lsp.005la. 22>
S204]| o | 24 |o8s 0.B45|-0.000 |0 BB X
/9.
s204)| 24 | 48 |00 1086500000 BRO|
s204| 72 | O P aos |0 860|peelo.880
COMMENTS
A

EXAMTNER:
EXAMINER:

s

»

LEVEL: EMP, #:

—————

LEVEL: . Ew. #: 7222

»
P i e T

g e
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2,
RN

YE-74
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DNV industrial Services Inc

CORROSCAN DATA SHEET JOB #: _ (SR8  ~ DATA SHEET #: _32

SITE: __ 2 M A PAGE:___ OF REF, CAL. SHT:
COMP. ID: 'y EXAM DATE: OS5 0CT89D
PIPE DIA: IN. CIRCUMFERENCE:
REF, PT. DATA TAPE #:

- DATA FILE #:
SUMMARY
“FiLs IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
# FROM | 70 JINCH | mm INH | Aor | INCH | mn VA T
M (vm)
S205] © |24 |jee 0.945)-0015 |0.985
79.3
c2051 24 | 42 | oosl 0 DF0| -p.0 |, 990 ‘
. A

S$205) 48 |x2 |1cab 0.970| ~p.00e |0 990

52C5) 72 | 96 |0.9%4 Q272 |-p.wel2. 585

COMMENTS

7 4
e

EXAMINER: LEVEL: _ZZa  E®. #: 2222
EXAMINER: . LEVEL: BE®. #:

TT REVTFU. ITURT . e : lallanie)

[ Y

‘ P s~ D



SK{
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x Z
P :

A
g0’

DNV Industrial Services Inc

CORROSCAN DATA

SHEET

SITE: M

JOB #: _PISAEC " DATA SHEET #: _33

PAGE:___ OF REF. CAL. SHT:

EXAM DATE: d>§i3:c£7‘£§:a

COMP. ID: | Aoy #2

PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY

“FILE IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM TO INCH | mm - INCH AT INCH | mm ELA’ JQ
s3] _jo | a4 |oowsl 0760 |-p.000|0. 78

53¢ | 24 |48 080l 0265 |-pxsi0 750 (9.4
S3¢d| 48 | #2 beol  lo770lie.0s0788

[RC\ | 22 | ©6 |0.8D 0. 755]- .00 |0.285

szc2| o |24 lo7rs b 245|000 0765

53c2| o4 | 48 p.715 150\-0.010 |0.76S Nige
S22 48 |72 lo¥ie 0. 750\-0.000 10 760

Sl 22 1 96 it 0. 250|-0.00510 365

COMMENTS

" 2

E:(AMINER:M, LEVEL: ZZZ— EYP. #: 72222
EXAMINER: . LEVEL: EMP, #:

-l
——

-

—e-

" »
= — e

\ ———_—
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&_VI IV/‘

ALY

"Omm‘

‘, “\

hY

DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: 21352 " DATA SHEET #: 24

SITE: __ |2 M A PAGE:___ OF REF. CAL. SHT:
COMP. ID: _ | Ak %& EXAM DATE: © S T&S
PIPE DIA: N. CIRCUMFEXENCE:
REF. PT. — DATA TAPE #:
DATA FILE #:
SUMMARY
FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
’ FROM | TO |[INCH | mm | INCH | INCH | om |&va T
1 AT MiIN (Au\-)
 |azeasl o 24 lages 0.755Tp.080 |6 390
Sacd 24 | 43 |ogos] © 180 |-p.010| 07294 9.8
; S3C3 48 |72 lptos A HRO|-0.010 0, TS
r 3263 _T2L | Ob |o.8e® 0, 275 |-0.0510, 78S
| Sacd| o |24 bsss 0.830|-pevs|0.665 .
/9.
S04 24 | 4R kpgo Q85 -p.010} 0 865
g2c4] 48 | %2 825 0.835] p.010| O.EBLO
sacdl 22 | 86 pegs 0.8351s .05 0 860
?
b |COMMENTS

EXAMINER: - LEVE

TTronpurey.
P B e\

.

| IR SRS Al BN

L_zz;:‘m i 2222

L: ol

- ——t Se——

B I e T S N



can e v
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we®

% ‘1\\‘

DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: _P|SASAD  ° DATA SHEET #: _35.
SITE: _ 12 MK PAGE:___ OF REF. CAL. SHT:
COMP. ID: “TA LK HheD_ EXAM DATE: _050cT8S
PIPE DIA: ____ 1N, CIRCUMFERENCE
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
# FROM | TO |INCH |wm | INGH |, __ | INCH | om |gva T
AT M. LAY (m
Sy I 2.4 | 008 0.2£0 [-0.010]0.990 e
79.3
225 | 24 | 48 |io00 6.9%0|-0.000|0.9%0 .
azcS| 48 | 72 |1co0 0.5% |- 0.020|0.99¢
22c5| 22 | ©b |1.000 06.970| -0.0810.9%
COMMENTS
EXAMINER: LEVEL: Z&& BP. #: 222
EXAMINER: ~ f

TTToDrYTEe,

* rearseme

LEVEL: P, #:




| ) - L0 LS.
-

U P TP

- N

PGP A - e e -
-
E ol

= T TR N et e o T 50 P Y e A . 8 $ PR

:\Q\%v,‘a
. kg
] . Q"ltsuw‘\‘
! DNV Industrial Services Inc
CORROSCAN DATA SHEET JOB #: v \SH -5% " DATA SHEET #: _3b
SITE: YTavk =D CMA PAGE: ____ OF REF. CAL. SHT:
COMP. ID: Tamk #2 EXAM DATE: o071 :0c¢t 39
PIPE DIA: IN. CIRCUMFEREXNCE:
REF. PT. DATA TAPE #:
DATA FILE 2:
SUMMARY
FILE IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO INCH | mm INCH AT INCH | mm EVA-T
(M'»Q
I ST VS A AR Y O _|-0-000 oo |
SUcl | 2d /2 lha%0 Q14S |-p.005 005 /8.9
N | o 2 lnaaol lazss |-0.030 0170
celcd t 2¢ /5 0730 010 |te.010|0.215 | /9.3
SH | ¥% | 22 loasel  lodeo |re.ee|naie '
SQCo | 22 | Z6 pags 0-735 |-0.00000 7265
[}
" |CovENTS -
$
|
.
EXMI““W% LEVEL: 7ZZ= B, §: 2222
EXAMINER . LEVEL: PP, 2

L Lo

ITL REVITW: LEVEL: B - CoreTes L !
———— . N s e e - - ,. AN e A L e e b et o et < e o 5 e Sn e A n s e e = e e e e At e bt £n »_......_~#_.‘...’ s
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J
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RN

DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: P-\a4-33 " DATA SHEET #: _3%F

SITE: _[OMA PAGE:____ OF REF, CAL, SHT:
COMP. ID: - 2 EXAM DATE: 01 cct $9
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE §:

DATA FILE #:
SUMMARY
FILE IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
# FROM | TO |INCH | mm INCH | psp | INCH | mm svA-T
A Conmn

SHeR | o 24 |\ore O3S [0 0126S
S¢St 2y | &Y Joms!  jaaus [soeelo175 ~LE9
R A Il 120%S oAuS |4 p.000l01NS

Hexy | 22 34 |ea49s 0.740 _|zp.00l0.770

HCd | o 29 lavee | |omis lie.ci0l0 580

MUY | zd | o/F |09 0.870 |49.00sl0.§80 /10, &
e | &F | 72 lo9es og70 |s0.000la 980

Socd | 22 | 76 lowwo|  lotso |-e.cesiogrs

COMMENTS

.

EXAMINER: Mb
EXAMINER: by LoVEL:

LFVEL: ZZZ> EMP #

-7—2.;2_




* w——
{

DNV Industrial Services Inc

CORROSCAN DATA SHEET

JOB #: D ISARS " DATA SHEET #: 28 i

sITE: __ P MA PAGE:___ OF REF. CAL. SHT:
- |
i
COMP. ID: _~TA LK, b2 EXAM DATE: _& 20T 8O |
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #: ‘
DATA FILE #: :
1
SUMMARY ,
“FILE | IDENTITY  |DATA T MAX DATA T MIN | DATA T AVG | COMMENIS :
# FROM | To |1INcH INCH | o | INCH | mm | €VA-T :
D)
S4cS| o | 24 liswes 42355 _|so010|01775
44 5 24 4—& e 0270 |+0.000|0.980 19,5
2405 48 | 72 lfeos| 10975 |sees|0.985
]
COMMENTS
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EXAMINER: _ :

ITL REVIEW:
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1 oyet

LEVEL: ;Z‘é-— EMP. #: ?_é

LEVEL: P, 4
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DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: p2S¢/-§9 " DATA SHEET #: _39
SITE: _PMA PAGE:___ OF REF, CAL. SHT:
COMP. ID: _ [ ank —.&_2 EXAM DATE: o7 ocr- 89
PIPE DIA: N. CIRCUMFERENCE:
REF. PT. ________ DATA TAPE #:
- DATA FILE #:
SUMMARY
FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | GOMMENIS
# FROM | TO |INCH | mm INCH | .- INCH | mm EVA-T
AT [ o)
SSclzd |43 loses| 1070 eerslonns | | /2.3
SSCL Y8 |22 lescof 107378 |-0.ccel0.790 |
SSel |22 2. 10300 240 |-p.030|l0.750
S5 o 29 0RR | __ le26d 0000 k10
S8 |24 | HB bseo 218 |-0.000|n785 (2.F
S8 | 9% 22 |m300 10 _|-e.ce8|mIRS
COMMENTS -
7
e ?,
EXAMINER: MM/’ LEVEL: _Z:_E_wv b ?;2
EXAMINER: . LEVEL: EMP. #:
J W7
ITL REVIEW: LEVEL: o g FELR
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DNV Industrial Services Inc

CORROSCAN DATA SHEET  JOB #: - 1SY4-89 " DATA SHEET #: _4-D |
SITE: PMA PAGE:___ OF ____ REF. CAL. SHT: |
i
COMP. ID: _ lamk k O EXAM DATE: <. - 9
PIPE DIA: IN, CIRCUMFERENCE :
DATA FILE #: :‘
SUMMARY ‘

“FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS

# FROM | TO |INCH | mm INCH | A~ | INCH | ma 2vA-T

(w»«-)
SRR o |24 hses| 107288 |-apze|pass
S5Cx| 24 U8 _logas|  la7o |-emelei0 19,3
SSCR| Y8 |22 mxol  laa4g |aes|ot1s
S5C31 22 |94 lamol  |n1ss |-seesieald '
Sa&cYl & |24 josee Q215 |eeloa1s
S8¢d |24 <3 bIo 0.870 |-0.00 1815 (9 &
SS9 | 22 logeol  fsus loe lesso
S8 | 22 7 o320 0260 l4p. 010|080
COMMENTS
2
. - 77

EXAMINER: LEVEL: ;ZZZ: EMP. #: ?—ZZ,Z *
EXAMINER: . LEVEL: EMP. #: :
ITI. REVIEW: FAD . £




L. R
- - -

DNYV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: P/ S#ED

" DATA SHEET #: _4|

SITE: _ & M A PAGE: ___ OF REF. CAL. SHT: :
{
]
COMP. ID: ] Z EXAM DATE: _ OF 0T 58S '
PIPE DIA: IN. CIRCUMFERENCE: 7
REF. PT. DATA TAPE #: f
DATA FILE #: !
SUMMARY
—— — er——— ————— I e }
FILE TDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMENIS
# FROM | TO |INCH | mm | INCH INH | ma | BVA-T.
AT o
8s5C8| o (24 sops| 090 |-pessipdto
24 |48 lroco| 10965 |~pces|0975 195
S5chl 48 | F2 |99%)| 0930 |-enelat -.
sscs| 72 |98 logs| 10955 |-pneleio |
i
COMMENTS
»
. Y, !
EXMINER:M LEVEL: 77 B, 4 222
EXAMINER: . LEVEL: S T
~ 4
ITL REVIEN: LEVEL: . Pm A - ;
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CORROSCAN DATA SHEET JOB #: PI&LAC " DATA SHEET #: _42 1
SITE: _ M A PAGE:___OF ____ REF. CAL. SHT: |
{
COMP. ID: T A 2 EXAM DATE: O Z0cT RS :
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. — DATA TAPE #: :
- DATA FILE #: |
SUMMARY
“FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG cao*"_"‘.;frggs
# FROM | TO |INCH | ma INCH INCH | mm -
AT Canen)
* SeCl | 19 |24 lgsn  _ |@20a0\eosleise
Seed | 24 |48 losool o260 |eewloz9s /9.3
SeCIl_72 196 ol  1£.250 |-0.020102% | '
~ S602) o |24 \awol  \orw|-amstlwzio
8021 24 | A8 lusos @215 |00 | 279 19,7
Sec?l 48 | 722, |\dges| o280 \ews|ozee
S@C2) 22 |26 \|osm|  |\o7ss|sexlozes
B ]
'
COMMENTS
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. L}
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‘ | EXAMINER: W‘g‘ﬂ LEVEL: :IJZ—' EMP. #: 2_Z.Z=
I EXAMINER: ~ 4 . LEVEL: EMP. #:
: ITL REVIEW: 1EVEL: FuD me
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& DNV Industrial Services Inc
) -
: CORROSCAN DATA SHEET JOB #: _I3 4@  ° DATA SHEET #: _43
SITE: __ B2 MA PAGE:___OF ____ REF. CAL. SHT: .
COMP. ID: __ | Auk H2 EXAM DATE: _ & o TR
: PIPE DIA: IN. CIRCUMFERENCE: __ '
: REF. PT. —_____ DATA TAPE #:
: - DATA FILE #:
? SUMMARY
“FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO |INCH | mm INCH | INCE | mm | BVA-T
AT ()
83| QO |24 \oie| 12755 |-e02el0795
See3| 24 |48 |lowo| @79z -e.meluias _20.1
See3l 48 | 72 |oue|  |o13c|semsla 795
SeC3|_Z2 |96 |pios| |77 |se.008| 290
Secdl o |24 |00 220 |-2.0850875
Secd| 24 | 48 \dico| 2870 |-oweeloass (9.4
Socd| 48 | 72 lo9m]|  lo.ges |~ees|@gs0
- Skld| 72 |96 |piw|  |o.955 |-ewf 0378
-
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DNV Industrial Services Inc
CORROSCAN DATA SHEET JOB #: P54 DATA SHEET #: _44 5

SITE: __ P M A PAGE:___ OF ____ REF. CAL. SHT: ;
i
COMP. ID: ] A, b 2 EXAM DATE: Q;Qc::;aa {
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE IDENTITY DATA T MaX DATA T MIN DATA T AVG COMMENTS i
# FROM TO INCH | mm INCH AT INCH | mm EVA-T ;
9 (W“'\)
A |ssesl_o |24 lposs| 093 eetel@enn
| Seesl 24 | 48 ln99s @910 |puelp975) | 496
SeeS\ 48 | 22 0%l |09 |teotel 000 :
S6ls5| 72 |96 ol 10330 |-0os|m22s !
: ]
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CORROSCAN DATA SHEET JOB #: . 15¢-§Y " DATA SHEET #: _45 :
. ‘ t
SITE: _ 1RMA PAGE:____ OF REF, CAL. SHT: g
i
COMP. ID: Tank®Z EXAM DATE: o f
PIPE DIA: IN. CIRCUMFERENCE:
REF., PT. DATA TAPE #: :
— DATA FILE #: |
SUMMARY '
\ “FILE IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS ;
., # FROM | TO |INCH | om INCH INCH | mm EvA-T ;
¢ AT { o)
)
ih T |maer fa9 1 2d lesis)  loa9s (seeélosco
Sacy |24 | 48 |pss| 10798 |teeplo.dlo 20.2
o Sncl e |72 losssl  I07RS seesla.Bio |
SN0 |22 | 9¢ lows! 0224 |-pedee sl "
5 l R | o 29 |e2e i 10230 |-e.aef0- 765
s1ca | 29 | g loasel  |oascleeel0768 9.1
1 ScR |\ 42 | 22 loaso| | 10760 |reeif 0765
;{ Snca 122 (9 lpasel  |01SS [tewS£10360
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T DNV Industrial Services Ir
CORROSCAN DATA SHEET JOB #: PD./<t/-§% " DATA SHEET ¢: 4b
SITE: _ M4 PAGE: __ OF REF. CAL. SHT:
[
i COMP. ID: Tank 2> EXAM DATE: .
PIPE DIA: IN. CIRCUMFERENCE:
P REF, PT. DATA TAPE #:
L DATA FILE §:
o
5 SUMMARY
|
“FILE IDENTITY  |DATA T MAX | DATA T MIN | DaTA T AVG | COMMENIS
| # FROM | TO |INCH | mm | INCH | \o- | INCH | nm | EVA-T
tp b o T P Z24 el QANO |meeg2 10115
s1e3 29| 48085 Inase |seergloans 9.1
SN¢’ | 4% 72 _loa3o 65 |00 0708
S9¢3 [ 22 [ 26 |02%]  I0JSS |~ewe 0305
Socn 24 | YE loswol  Josvol-eawlonsel |\ /9.5
5~ Sacd [ s | 2 lones| | lo$acl-oeelowds
)
¢
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DNV Industrial Services Ir

CORROSCAN DATA SHEET JOB #: P.184 -§9

" DATA SHEET #: 47

SITE: __ QMY PAGE: __ OF REF. CAL. SHT:
COMP, ID: Tunmk #H)DO EXAM DATE: .
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE |  IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
¢ FROM | T0 |INCH | mm INCH | INGH | wn | =vA-T
AT
S8 |29 | 8 1099 | odun|-easlo 90 19.9
Scs | 9% | 22 |ogusl  |a9sol-c0e8lnr20
Snesl 22 | % Imsssl_ e 9an|-eeeslo 98
COMMENTS
C |
Exmmsa:w Wi ZzZe B 4 2222
EXAMINER: . LEVEL: EMP., #:
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e ITL REVIFW: _ 1“\2" m.m B N
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DNV Industrial Services Inc

CORKC3ICAN DATA SHEET

JOB #: PISH-RY

" DATA SHEET #: 4 8

SITE: _RMA PAGE:____ OF REF. CAL, SHT:

COMP. ID: - EXAM DATE: s o0t )
PIPE DIA: IN, CIRCUMFERZNCE:
REF. PT. —_ DATA TAPE #:

DATA FILE #:

SUMMARY
"FILE |  IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG ‘ggrgm"y_'_'rs )
# FROM | TO |INCH | mm INCH AT INCH | mm FaN
3Rl | /2 24 10,765 Q220 |-0.08510.750 |
Sacl |24 X8 eS| 020 |~0et8l06a|. | /2.3
Sscl | 48 2ad |05 Q:235 |-p.01002.155 |
S84l (72 94 loa70 @135 | 1000510 155
S8¢Ca |29 | Y5 lowo | 10138 |-poiele. 6% |
S8 | 93 22 Jotke [ 10345 |-pee5l01us |
S3¢ | 22 | %4 Jadae|  klla 2035|0760
COMMENTS
_ 7
4
EXMINER:W LEVEL: ZZZ EMP. #: 222 2
EXAMINER: iy ' LEVEL EMP. #: _
e /4

ITL REVIEW: LEVEL: EMP. # DATE:
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DNV Industrial Services Inc¢

CORROSCAN DATA SHEET JOB #: Digd 59 " DATA SHEET #: 4O
SITE: _PMA PAGE: or'___ REF, CAL. SHT: |
StpE by, Rkt CIRCTHPERBACE
REF, PT. _____ DATA TAPE #:
- DATA FILE §:
SUMMARY
“FILE | IDENIIIY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO INCH | mm INCH | A7~ INCH | mm Ev4 7T
MUN (wu)
SRR | o 2y eS| 103495 |-eef (0370
SBC3 |2y | 43 leato | 10755 |-e.008 070 (7.8
‘.Slﬁ__‘iﬁ 72 _lo.13s 0.14% |-pceelosne
a8y o 249 lesio | _losas |-0.e05 |0 850 7
ssed |zt | 43 loma| oo |aemsloass >
seed |93 | 72 lowes| — |o3%s |-pefloans
saed 22| 2 oS30 | l0.335 [-po/f 0350
COMMENTS
R
Exmxuax:/w‘%,\ LEVEL: _ZE‘ Bp. #: _2222
EXAMINER:” Wi . LEVEL: EMP, #:
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DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: _Pisud -8R " DATA SHEET #: SO
SITE: _RMA_ PAGE:__ OF REF, CAL. SHT:
COMP. ID: _Tank#2 EXAM DATE: _od ot - 8%
PIPE DIA: IN. CIRCUMFERENCE:
REF, PT, DATA TAPE §:
DATA FILE #:
SUMMARY
ILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
$ FROM | TO INCH | mm INCH 7| INCH | mm £VA T
AT i ()
s8¢ | o 24 | zowo 9240 |-0010 10280 |
19 4
SRCS 2y - B PAL” 0.970_|-0.008 |0.325 4
SECS | 4% 22 \feos 0295 _|sp.00510.935 |
[xes 2 b |tom| 1095 ;z.ezdo_zm.
COMMENTS
7
sxmmsn;%wzf, LEVEL: 7ZZ B, #: _F2 22
EXAMINER: . LEVEL: Be. #
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DNV Industrial Services Inc

. ITI. RFVIEW:

CORROSCAN DATA SHEET JOB #: PIS450 " DATA SHEET #: s/
stTE: 2 MA PAGE:___ OF ____ REF, CAL. SHT:
COMP. 1ID: ~ EXAM DATE: O ~o<cT 8O
PIPE DIA: IN. CIRCUMFERENCE
REF. PT. DATA TAPE #: —
DATA FILE #:
SUMMARY
FILE IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
¥ FROM | T0 |INCH | mm INGH | mm | INGH | mm | &vAT
M
Hics| o |24 o] _|oqds oS
Hies| 24 | 48 looos  loods]  looee _wk
eS| 48 | £2. |/,000 0. 950 0975
Hies|_ 72 | 96 oo 0.950 0.4S
dicsl o6 | 108 |0.995 0.955] 09%
coMmM™ S
. ) 4

EWINER:M LEVEL: :":é: EP. #: _&ZL
EXAMINER: - LEVEL: BeP, #:
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DNV Industrial Services Inc
' CORROSCAN DATA SHEET JOB #: P./6¢ -89 " DATA SHEET #: S 2
SITE: M4 PAGE:____ 0] REF., CAL. SHT:
| COMP. ID: _ Zamhk EXAM DATE: _ 9 act &9
| PIPE DIA: iv. CIRCUMFERENCE:
i REF, PT. DATA TAPE #:
: DATA FILE #: —
| SUMMARY
| “FILE TDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
._ # FROM | TO |INCH | mm INH | am | INCE | mm | @vA-T
Cmm
Tk <2
47_9;7.?55. 0 129 ol 297z | losss |
1#%5__5_7_._‘{5_ LAl lesoo | |zsas  Jo
g&?%?..._iéi__._:ZEL.zﬁeﬁzs 97 423/ 174
452%;;_,_1231_.._221_.zzzzi,_____.cZZEEZ.______:zz¢21
' dzes | 3¢ | 220\ sq08 2972 32
|
b
COMMENTS
" o)
EXAMINER: LEVEL: ZZ: EMP, #: Zé&l;
EXAMINER: 4 LEVEL: Ewp, #:

ITL REVIEW:

LEVEL:
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DNV industrial Services In¢
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CORROSCAN DATA SHEET JOB #: Pi/ce/- 59 " DATA SHEET #: _$°3
STTE: _ A4 PAGE:___ OF REF. CAL. SHT:
COMP. ID: _ ZpunA M2 EXAM DATE: _/2-o0cz -2
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. ~— DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE “IDENTITY  |DATA T | mx DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO |INCH INGE | mm | INCH | wmn | ®VA-—T
(mm)
H3Ls | ¢ 2Y \e9e | _ip90 | o345
&3S |27 | o8 lo9es| 0865 | _ lesac N/
A3CS | ¢8| 22 09%S§ | le.@ad | 10905
H3s |22 | P& lov70 Q.89 | oS4
4848 | Sa | 420 10943 afas | |o9sa
|CoENTS

EXMINER:W LEVEL: _Z EYP. #: zzﬂz.z
EXAMINER: . LEVEL: EP. #:
v

ITL REVIEW: LEVEL: B®. #: DATE:
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DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: #:,c+/-89 " DATA SHEET #: _5 i

SITE: ML{

COMP, ID: __ Zund #a2

PAGE:___ OF

——__ REF, CAL, SHT:

EXAM DATC: _y9 oce -89

PIPE DIA: IN, CIRCUMFERENCE:
REF, PT. — DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO INCH | mm INCH | mm INCH | mm &EVA-T
_ (ma)
gecs | 2/ | o8 loave | lows | loses /S
dycs | Y8 | 72 |28 | o208 | 10955
dvcs |22 | S4 loogs |  lodS | |90
&8s |24 z2o 10225 | 098 | l@9%e
COMMENTS
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ITL REVIEW: LEVEL: EMP, #:

LEVEL: ZZZ~  EMP. #: F222
. LEVEL: BP. #:
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APPENDIX 8

T-SCAN Data Tables and iiardcopy
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DNV Industrial Services Inc

- - -

t ITL REVIEW:

CORROSCAN DATA SHEET JOB #: 72/5¢/-89 * DATA SHEET #: S5
SITE: _ Md PAGE:___ OF REF. CAL. SHT:
COMP. ID: ** EXAM DATE:
PIPE DIA: IN. CIRCUMFERENCE -
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE | IDENTIIY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
i FROM | TO |INCH | mm INGH | om | INCK | mm | &vA-T
( on n
<I{C) 29 | 2¢ l\oges 0.289 . o298 |
et e | va lomol  lo7es|  |egeo (9.4
Ssictl | 6@ |22 lomo 29 | |oeoo
slel | 22 | & logas arde | |o71is
sic | o | 2w lome!  lozas] — lesco
SUCD | 2¢ | g2 logio|  loaes | lepoo | 1799 |
SICy .22 | S |les|  _leads i |79
COMMENTS
M

EXAMINER: M
EXAMINER:

LEVEL:

.. . G

LEVEL: z: EMP., #: 2222,

+ LEVEL: EMP. #:

[ ORI T O O

EMP. #: DATE:
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CORROSCAN DATA SHEET JOB #: -S4 -8%

SITE: K ﬂA

PAGE: ___ OF

" DATA SHEET #: _§ &

REF. CAL. SHT:

e ar . ot — =T T e

B N

S

-

COMP. ID: o EXAM DATE: u#acr 89
PIPE DIA: iN. CIRCUMFERENCE:
REF. PT. - DATA TAPE #:
DATA FILE #:
SUMMARY
FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
# FROM | TO INCH | mm INCH | om INCH | mm & 2/‘-7‘
PA e
S0e3 | 2o | ok lomosl  Ioqes | 12.795 /9.9
S5 | | 22 logas!  loaes | 12795
S/ |22 | 9 jogos|  les| 12790
o | 2¢ |ases| 0768 | _|o86a.
Sy | 29 | w4 lpes|  |ogse Q86S_ /9.6
e | o | 2 log|  lpasel |ofeo
sice/ | 22 | 9c |os78) __  |z830)  |c8ao
COMMENTS
EXA.MIR\.‘.T;M LEVEL: EMP. #: F2722
EXAMINER: - LEVEL: ____  BP. £

Lt v

ITL REVIEW:

x o.«.T4. s

L T O

LEVEL:

— PRI R e L 2 L B

EMY, F DATE:
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CORROSCAN DATA SHEET
SITE: Y. 4/

JOB #: 2—52-51

PAGE:___ OF

COMP. ID: M -*'ﬁ
PIPE DIA: IN,

REF. PT,

CIRCUMFERENCE:
DATA TAPE #:
DATA FILE k:

" DATA SHEET #: _S 7

REF. CAL. SHT:

EXAM DATE: /g oce -89

SUMMARY
FILE IDENTITY DATA T MAX DATA T MIN | DATA T AVG COMMENTS
# FROM | TO [|INCH |om | INCH | mm | INCH | om [&VA-T
(mu
Sces | 2o | o8 N Leis 2385 a5 /2.7
Bics | o | 20 oS 2285 2995
s | Ze | 94 lleto! o0 12995
COMMENTS
‘)

EXAMINER: LEVEL: EMP. #: T&2 2
EXAMINER: _/ / LEVEL: BP. #:
ITL REVIEW: LEVEL: EMP, #: DATE:
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DNV Industrial Services Inc } 2
CORROSCAN DATA SHEET JOB #: T2i54-a9 " DATA SHEET #: S5 { B
SITE: _PMA PAGE:___ OF REF. CAL. SHT:
COMP, ID: ~TAyk# 2 EXAM DATE: % .occ -m9 1
PIPE DIA: . CIRCUMFERENCE: ; :
REF, PT. DATA TAPE #: e
DATA FILE #: ‘ ;
SUMMARY ; ]
“FILE | IDENTITY |DATA T MAX | DATA T WIN | DATA T AVG | COMMENIS 'i
¢ FROM | TO |INCH | am INGH | mm | TiCH | mm EvA-T J ,
sact | z9 oo loapl  laws | |oge i v L
sac | z¢ | va eeo | logee /9.3 | !
Sacl | ue _ij_zzzs___m !
!
Sac/ | za [ 24 Pan!l _le28 | |2275 ! |
Sa2l o |2« logas| |o7ds | loses _ i a
A2 | 9 | o8 logds)|  loses|  losis 20.4
Sala | Z2 | 54 logb| ko765 | eS| !
' _ ‘ b
)
COMMENTS . '
i
‘ ‘!
I )
L
: {

EXAMINER:
EXAMINER:

M LEVEL: ZZZ= P, #: F222—
. LEVEL: BP. 4

ITL REVIEW:

LEVEL: NP, #:
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CORROSCAN DATA SHEET JOB #: P-184.89 " DATA SHEET #: SO _
SITE: __ P PAGE: ___ OF REF. CAL. SHT:
COMP. ID o EXAM DATE: _ -
PIPE DIA: N, CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE | IDENIIIY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
§ FROM | TO INCH | mm INCH | om INCH | mm EVA-T
(mam
Sxxs | o | 2¢v lwexl| ez |  lazso
SeCR |2y | 2 loms 2275 Q28 | | /9P
Sa¢CR | 22 R85 Qs | |27285
N socs | 22 | 9z lomes|  lazos | looss
ey e 2y —_—lkk | lo8&0 .
gace | 2¢ | wve bsis|  lbess|  loses (9.7
sacyd | & | 70 lewis| oo | loges
aced | 22 ~26_|e.ms fs | o865
COMMENTS

EXMINER:M__\ LEVEL: Z7[. EMP. #: F222-
EXAMINER: © LEVEL: EMP. #:

ITL REVIEW:

v

LEVEL:

R T =
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CORROSCAN DATA SHEET JOB #: 154 -8% " DATA SHEET #: &LO
SITE: _ M A PAGE:___ OF ____ REF. CAL. SHT:
COMP. ID: _[Ank#3 EXAM DATE: sg -oce -89
PIPE DIA: N. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
"FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
¢ FROM | TO |INCH | mm INCH | mm | INCH | mm EV(A -T,
A
S8 Lo Y Vegs|  l@lo |  llado
208 |2y | oo ool  leos | lsors 9.7
Sacs | 2 |22 lexs | 12998 delo
Saxs |22 | % |lvazs | i@9% |  lleoa
COMMENTS

EXAMINER: m
EXAMINER:

ITL REVIEW:

LEVEL:

LEVEL: EMP.

- e . R L1 Y T Uiyt ryy PSR,

LEvEL.:'E" w. # iééZ‘

¥ DATE:
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A |

CORROSCAN DATA SHEET JOB #: E‘!EEI‘Eﬂ

" DATA SHEEL #: (o

Ll TR gL

SITE: _1OMA PAGE:____ OF REF, CAL. SHT: _
:
COMP. ID: ey EXAM DATE: _Secy &9 {
PIPE DIA: IN. CIRCUMFERENCE: '
REF, PT. DATA TAPE #: y
DATA FILE #: !
SUMMARY i *
TFILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | GO} murs 1
# FROM | TO |INCH | mm INCH | mms | INCH | mn | =va- ; :
( m‘v-) . i
+# * 2 ‘ \
sact| g | ad | = | .
1 ’
S30( ) 2Y | 48 pds @lss | _loms ([ /9.2 i
s3] w8 |7z loms PATY 2120 ;
SRel |22 | 9% pan | |25 | loTm —_— '
S0 o | o loms 2145 QT ‘: !
SMo | Y8 | 70 lofes|  lgms | |@7%0 :
SR 72 | 9 logw)  leiss| o285 :
) !
:
COMMENTS , .
¥ Obstrction ole o S¥arway Scan qur ot 39' ;
y .
b '
1!
) . a é
EXAMINER: M_/ LEVEL: fmp #: i’sz‘ 4 ; .
EXAMINER: d . LEVEL: EMP. #: i , f
ITL REVIEW: LEVEL: END, #: DATE: i i
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o ——

L

CORROSCAN DATA SHEET JOB #: _2.su-8%

STTE: _ M4

COMP. ID: _ [aunk #£ 3

" DATA SHEET #: (2
PAGE:___ OF REF. CAL. SHT:

EXAM DATE: /X oct -89 .

PIPE DIA: IN
REF. PT.

CIRCUMFERENCE:
DATA TAPE #:
DATA FILE #:

SUMMARY
“FILE IDENTITY DATA T MAX DATA T MIN | DATA T AVG COMMENTS
$ FROM | TO INCH | mm INCH | om INCH | mm & \(M -’;‘

PV ) ..zz_]m Qlas. OUS
s | 2¢ | 8 lome|  |eass | |20 (9.2
SR | o8 | 22 lome|  (21as | 19700

e |22 1 9% el |esel| QS

s2¢d |6 |z« |lcgn| _ _lons|  |logso

sred | 24 | o logol| — |ogds| (oo 19. A
Sxed| o |22 lofis| (083 | |oXO

se?| 22 | 24 loms! oo |  |a@ss

COMMENTS

axmmanw%/ LEVEL: ZZf—
EXAMINER! . LEVEL:
w’

ITL REVIEW:

N

LEVEL: EMP. #:

Mt ee e e . em e g et e cr ot ru —eeem
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DNV Industrial Services Inc

CORROSCAN DATA SHEET JOB #: ©-io-/-89 " DATA SHEET #: _( 3

SITE: _pMA PAGE:___ OF REF, CAL. SHT:
COMP. ID: __ lawd ik EXAM DATE: /S oct - 2%
PIPE DIA: IN, CIRCUMFERENCE :
REF. PT. DATA TAPE #:

DATA FILE #:
SUMMARY
“FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO |INCH | mm INCK | mm | INCH | mm EVA-T
(.M‘\'-)

sxyesS | o Y \|Zoa 2935 L3925 |
SKs | e | B |lois 985 | 1099 /9.2
SXS | o8 |72 [eos|  |col  jofw

SO |22 | 94 \dewo 29 |28

COMMENTS

A
EXAMINER: 'M@ﬁ/ LEVEL: ZZL
EXAMINER: . LEVEL:
/ v
ITL REVIEW: LEVEL: EMP, #:

e — e e B T e e aben e e
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I..

CORROSCAN DATA SHEET
SITE: _PMA

JOB #: P.j=y-89

COMP. ID: TAnk %R

" DATA SHEET #:
PAGE: __ OF REF. CAL. SHT:

PIPE DIA: IN,

CIRCUMFERENCE:

4

EXAM DATE: _(G-oxt -89

REF. PT. DATA TAPE #:
DATA TILE #:
SUMMARY
's-_-.m.j_ 2 v kaasl  lemwo | lags 20.)
SHCL 1 %2 | 9. Q405 2255 e85
AU | 2v | wa lops | o7 |  |oBeo 20!
4 | ve | 22 bas| -~ o790 PYES '
COMMENTS
< , y7i
EXAMINER:
EXAMINER: o
ITL REVIEW: LEVEL:

i) - B e e L .

b g ae L Wi e o R

§ LmrTAAe e A et
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rr Ik gd T g
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CORROSCAN DATA SHEET JOB #: -\Su -89

" DATA SKEET #: (5

SITZ: _RMA PAGE:___ OF REF. CAL. SHT:
COMP. ID: _TAnk#s R EXAM DATE: _,¢ oce-p9
PIPE DIA: iN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO |INCH | mm INCH | mm | INCH | mm EVA-T
- )
SHEn Lov | vk logxel  p77g | \07a5 (9 F
SUCN |2 22 ekl 10782 Q. 765
S |22 b A )2 27275 .2485
SHed e |2y aso) 0 lofs | l08so |
e | 2w | ve loars!  lomp |  |peso| 194
sl | 8 |92 koew | lesss |  lesso
Socd | _za | _# ¥ o i
COMMENTS
¥ Star obstrictron Frem L w G
* A2

EXAMINER:
EXAMINER:

ITL REVIEW:

LEVEL:

EMP. #:

LEVEL: ZZZ= BP. #: 2222

LEVEL: __

Em.

£

DATE:

e
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CORROSCAN DATA SHEET

JOB #: > \54-pR

" DATA SHEET #: (L b

SITE: _RAA PAGE:___ OF REF. CAL. SHT:
COMP. ID: TS EXAM DATE: j0-océ-
PIPE DIA: IN. CIRCUMFERENCE:
REF, PT. DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE TDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
" FROM | TO |INCH | mm INCH | mm | INCH | mm EVA-T
Con )
T~ 7 2 22 \|loo0 225 | |27 |
SHes (22 | 92 D795 90 | 0970
COMMENTS
yl p4 /7

EXMINER:M‘ LEVEL: ZZ= EYP. #: 2222
EXAMINER: . LEVEL: P, #:

[ g

ITL REVIEW:

LEVEL: EMP, #: DATE:
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CORROSCAN DATA SHEET JOB #: T-\&d.8% " DATA SHEET #: _(o F
SITE: _RWM4A PAGE: __ OF REF, CAL. SHT:
COMP. ID: _"Tawh#3 EXAM DATE: _s7 oect -89
PIPE DIA: IN. CIRCUMFERENCE :
REF. PT. — DATA TAPE #:
- DATA FILE #:
SUMMARY
FILE IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS
# FROM | TO INCH | mm INCH | mm | INCH | om EVA-T
{wman)
S8CV | /9 oY logeg|  le2gs | 107230
Sscl | 2o |48 |o#o)|  |oJan | |e290 (9.8
S8 | &2 | 22 QS @788\ |2274 |
S842 o Y |o#es| 2785 | _|o785
S5Ce | oY | wq 0fes| o7 |azio /2.8
S8l | oA | _z2 |ofes)  |leeo | |a7%
SSLA 23 h 085 |a7s8 )| __|2385
COMMENTS
7 Y

EXMINER:M LEVEL: Z&Z ~ EMP, h: 2222
EXAMINER: . LEVEL: EMP. #:

4 ————
w

ITL REVIEW: LEVEL: EMP. F: DATE:
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CORROSCAN DATA SHEET JOB #: _P-15¢-89 " DATA SHEET #: _( 8

SITE: _ fMA PAGE: ___ OF REF. CAL. SHT:
COMP. ID: _ Zuak H2 EXAM DATE: _/7 oce 29
PIPE DIA: IN. CIRCUMFERENCE
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
~———— I _ R i
FILE IDENTITY  |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS ;
4 FROM | TO |INCH | mm INCH | om | INCK | mm | GV A-T |
{ W .
Sssex o ) 27 |agae 2135 2120 ‘
e | e | 72 lnids|  ledso 2715 ?
Sscd |2 27 \o#lo) \0780)  |0850 3
Sscd | e ) 72 |o#1s| 10805 ) |Q855
ss¢d 22 7o Q280 g 2855
}
COMMENTS
Y

EXAMINER: ﬂ_ﬂ#&“ LEVEL: ;zzZ_‘ EMP. #: _7 2 ;_, |
EXAMINER: . LEVEL: EMP. #: j

ITL REVIEW: LEVEL: EMP. #: DATE:

e —— ————
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£ IEATW g, s e

4o ——r e =

CORROSCAN DATA SHEET JOB #: _Z2/54/-49 " DATA SHEET #: (&
Y7074 PAGE:___ OF REF. CAL. SHT:
COMP. ID: ___ Zumk o#'% EXAM DATE: _,70¢c¢ 89
PIPE DIA: CIRCUMFERENCE:
DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE | IDENITITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
FROM om INGH | mm | INCK | mm | &®VA-T
Cpans)
ses |l e | 2f |2 2265 Lees |
_29 7S P2 oo 4005 /9.8
¥8 | 72 |4 2375 oo
sacs | 72 | S |levs)| 4985 |dase.

e gy = —~ -

COMMENTS

2

EXAMINER:
EXAMINER:

na ) —Y

ITL REVIEW:

- LEVEL: EMP. #:

o’

LEVEL: EMP. #: DATE:

i e s o eaee
-

€ A e e e ==
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CORROSCAN DATA SHEET  JOB #: _P-/5/-pA " DATA SHEET #: _Z©
SITE: __ LA PAGE:___ OF REF. CAL. SHT:
COMP. ID: __ Zau .k #*2 EXAM DATE: _y2 oc -AS
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
- DATA FILE #:
SUMMARY |
3
"FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENTS -
# FROM | TO |INCH | am INCH | mm | INCH | mm EVA-T }
(o) !
Sl /29 2 lngio o785 02325
)
sec) | oY | Z8 logal @ laase|  |o1%0 (9.2 =.
- 1
Sec) | o | Z2 lages|. a78e| (2790 :
sacl | Z2 | % lageol 10730 | 10785 !
Sio |l o |2y loges|  leovg|  |p71s
Saco | .27 | A2 logool  |@275| |2780) /8.7
Sec2 |\ /8 | 22 |\27¢5 L2275 Q2280 ]
saco |22 Ze @25l |\eavs|  |&728.
— i
COMMENTS
’

L .
o 7 - _

EXAMINER: LEVEL: $-22& EMP. #: F 222 .

EXAMINER: . LEVEL: EMP. #: :

> -

ITL REVIEW: LEVEL: CEMP. K DATE:

P et )

P P T R

N Xsrgen Tam st
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CORROSCAN DATA SHEET JOB #: 7-,qo/-47 * DATA SHEET #: 7Z/
STTE: __AmA PAGE:___ OF REF. CAL. SHT:
COMP. ID: _ Zgnd #% EXAM DATE: _/7oce -89
PIPE DIA: IN. CIRCUMFERENCE: .
REF. PT. DATA TAPE #: g
- DATA FILE #: 3
SUMMARY ‘
{
“FILE | IDENITITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS '~
# FROM | 70 |INCH | mm INCH | mm | INCH | mn | &EVA-T |
(mm) i
Seck | 92 |\ 72 Ja7%) . |03 | |2.770 s
Scs |22 | 9% loza0 2255 @270,
Sacd | o |2 \e#fo|. Q8IS |ogko ;
Sace’ | 27 | ve \ogse) 28| lafo | (9.2
Seed | # |\ 2> QRIS |\ogw| oo
Seod | 722 | 9. |08\ _|28% | _ _|O860
-— )
COMMENTS
'“ o o 01‘/“—- Prebatie /am‘."“t'b'\ or other ol watl a/"m:'r:nyl'}‘ "
D lonnectlton Mot Conkirmes/. Does roe exhide .
lharacterSricsS oF P‘W"*‘? . '
L, /1 ..

EXAMINER: W LEVEL: JZZL-~ EMP. #: 2222
EXAMINER: s - LEVEL: EMP, #:

r

ITL REVIEW: LEVEL: __ B2, #: DATE:

e s — ——

f,
|
5
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CORROSCAN DATA SHEET JOB #: _$£-;5¢ -89

" DATA SHEET #: _72

SITE: A PAGE:____ OF REF. CAL. SKT:
COMP. ID: EXAM DATE: /7 ece &7
PIPE DIA: IN. CIRCUMFERENCE:
REF. PT. DATA TAPE #:
DATA FILE #:
SUMMARY
“FILE | IDENTITY |DATA T MAX | DATA T MIN | DATA T AVG | COMMENIS
# FROM | TO |INCH | mm INCH | mm | INCK | mm |&VA-T,
(H‘\M
saes o | 2y |re38 260 L0/e
Sacs | 2o | oo leeto|  |loos|  lsoso /9.8
Secs | . o® | 72 \lesal 129935 Loos
S4cs y ) %  \la2k 785 L3728
COMMENTS
7
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APPENDIX 4
EVA Plots and Tables, All Tanks

. "B Al S i ) o TR LNIET 6 =T o o e g e Arp———l




—— k"\.l A

.

g . B Ve el o e R

12

J1HTdHA F1dWES "1H101

1 1 1 1 ] ]

c(ww)y SHNTIHA BWINIW

| 1 i | 1

. =P .

81
|

m T T S O e M i [ v I el e TR

1

1

[
—

681308€ - 3150

F NS VR TS Y TRV TEVUNY YO VU TSt S IR [N N N Y U N O RO U S T |

"WIHD TT3HS/ONIE3IINIONG d1IS

I# MNUYL

"O1S

‘4 NIsHd

‘HIWY

- male ?agrr.tﬂv-l;.«
3
%)
S
.
ot A
o
C
m
o 2
I.A
g
c2 j

D s e e g— -l

m

. “
M _ama ol oL -




PO O - - . 2

A31|1O0BQodyd
: . = 9
e S 28 o w N 0w L =ee
] ] i I 1 1 1 1 1 | 1 ] 1
S1R 1 JRBA |BWIJIX] PJIBPURIG
b £ P4 I 8 I- A €-
T 1 ] T -J— T T T -‘ﬁlu‘- L] 114‘— 1 T ¥ 1— T LR — T T ¥ JJ‘Jw ¥ T Nﬁ a
®
. 3
o))
81 2
3
| ©
Il_
461 2
0O
o
7 >
... e
. 7]
: - 162 w
2886 "~ 1300 |\ /A] T
baz®  aAdd | YA 4. -
2697 * N1Y 3 :
68100BE:3LHA[ T "HI3W >
12

"WAHD T1AHS/SNIANIIANIODONG dIS
I# DMNUL "91S ‘4 NISHI ‘"W



A3l tgegodd

0 ® Ww- e e . - S
0 O w w 0 w w0 w - . = [w F ]
(0 W 0w w @O W w w w w0 (o O w - - - - - - [a A A Fue
aa ~d Ul W w a ~N Jl W w [s s BN} o W w o ~Nd (8] W) — -
1 ] 1 H 1 1 i 1 1 1 1 11 1 1 1 1 1 1 1 1
SIRLJURA |BWSUIXT] PURPURLSG
6 g Z 9 - 14 £ é 1 P 1- - E-
T t 17T L L T I & F L LR LS T 1T ¥ ¥ 1T 17T 3 LELELI T 1 ¥ T TT1T 17X | IR L) « 4§ 10 L IR L mﬁ

1 T | i | T T i | ] 1 0

4]

i 3

o

4a =

3

] 3

Q

- 81

I—

I

1 — -

0

de x

3

; m

/)]

7]

2886 " 430 e 1 o2
b92° AT me»yww T

2692 : NLY L
681008€:3LBA[T "HLIW

"TWIAHD TT1AHS/ZSNINIIANIONT dIS
I# MNHL "91S ‘4 NIsSHE ‘"W

(wu;

12




R L AL A I

A3l 1gegoudd

W W wo - . - ®
W W WO ww W W WWw . - - 00
w w OWwWww D W Www W Ww Www - - - - - S 00
@ ~Jd Ul W @~ U W o~ Ul W w o ~NJ W — —_—— —
5 I DR DS DA R R B NN SN DN SN SN N N | r i .1 ¥ r 1 11
31 L JUBA [BW3ULIX] pJdBRpURIG
6 6 2 9 S 14 € P4 1 %) 1- 2- €-
1T T € T R ML TrTr1717 T v r 7 1T 1T 101 T T ¥V « T LER LN LS LS TT1T v ¥ T © 1T T « U 1TV 1T 7T V1t w~
T I I H | f T I 1 1 ) o
()]
) 3
[ 1]
— Nm —
3
] i’
©
- 81 :
—
L U|
0
-~ 61 x
D
. 4]
. . T 7]
P
/9667 — 0D A@%HHMM_ T ] @
G2E°  *AAJG \/ ~ -
2632 * NLY . 3 .
6B81300E€-3180] 2 "HiIFW ~

12
"TWIHD TTN1IHS/7ONIY3IINIDNG dIS

T# MNH1 "91S ‘4 NISHE ‘HWY



P A oL

Aq1}j1geQq0oJdd

®w v ©wo . . )
0 p WO W W w ww- . - - - o0
D W WD wWww Ww w WWw (O W WO W - - . . (W I A
a =~ W w @O~ W w o ~d al w W o N wn w — —— e o
| I | 1 1 1 ) 1 1 1 | | [ S | 1 I 1 1 1 1 1 1
01B 1 UBA |BWBJIIXT PJRPURISG
c § ¢ s s & € 'z 1 8 1- 2 &
‘MA\¢-—-Jjudnl—-.ﬂddd-aq-dv-d‘u—\du—.-—-dadn.—lﬂd‘-uﬂ_-u}dlﬂQ—v
]
ﬂm.ma
/ 1
i
/ .
5956~ 12400 N/7A 3] T~
GZE"  AADD \V.
2687 + Nid .
681D08B€ 3140} € .Ihué

"‘WIHD IHS/ONIHIINIONI dIS
T4 MNHL "91S ‘4 NISbd ‘BN

21

81

61

%I

12

ssauyolyl Buiuleway

(Ww)




~trmpans ol . - “

——evee

o Ve B

b

31HToHA 3T1dWBS 16101

- (U SHMTIHA BWINIW

ﬁ N 1 1 1 | &hN i [ mh L i | I ] m_u 1 L N m
[ ] __m ﬂi — _ 1 ]
]
]
U
:
w
YAS :
681200 E-3F1HA i
"WAHD JJMIW\UZMEMMZHUZU dIS
24 SNHL "91S ‘4 NISHE ‘uWd

g1

Gi

ae

Sé

it L

AJONIND3Y A



——r— .~ A an, -

P USRI o e [P .- LT .

A3t |tgeqoud
. P
S 8 88 o N W = ® 89
1 | 1 1 1 | I | i i 11
S1R L URA |RBWBUIXTF pJdRpURILG
b t [ 1 a - 2- £-
T ) 1 L — I R ) ) LI # R L) T -J T ¥ T J\J 1 LR A ‘— 1 T € T_ L] 1 1t T N.—
-1 81
v/../,/./ .
,////../, -1 61
T~ - 82
9EL6" - 130D \o/A=] T~
99€°  :AAId \/ ]
2692 ¢ NiY
68100@E:3180[ T "HLI3W

“WAHD TTIIHSONINIINIONT dIS
2# DINHL "91S “4 NISHE ‘BW

12

ssaunoly] PBululrway

(wu)



st o . N e e . .. .

- 1 - - e - -— - ——— il o ronve ;
{.5!\&(1:{5- S N " L O N = - Ta - CRB o AT P B A S AT S . PR ST e B e Ty i i gttt - -4
L e e R Y S

3

wi ww®- . . - -
D W WWwWw Www PBw . . T EWY)
W W WwWww O 0w www W W WWw - - . - . SIS TN
W NN W w @ N Ul w o N Jww o N N W — —
$ t o+ ot ot 1 ¢ ¢ oy § r ¢ ¢ & 4y ¥ 0§ i
91BI1JBA |RBWIJIX] pJdepPURILG
6 8 )4 9 S b £ e 1 5} 1- - E-
LB BN LI B L T U7 TTTU T T V117 T T 711 TT T T TTT L L T T TT LI LI mﬂ
I 17 1 | 1 1 1 I T 1 i 0
: 4]
3
491 &
J 3
22791 5
147 @
) —
-1 81 W
O
- x
3
0]
177
7]
9E€26 - 1¥N0D j .
396°  1AA3d | YA\ -
/69 ¢ NLY 3
68100BE:31BA| T "HLIW <

12

"W3IHO TTT3HS/ONIN3FINIONGT dIS
2# MNHL "91S5 ‘4 NISHE ‘HWa



S S .

Aq1i1a0eqodd
© W ©0W: .- - -
w w www w w w w - b - L - fax F ]
@ w®omo D@ BEm B0 B0 DN oo ow — =22
L1 1 1 1 L1 1 1 1 | I | 1 1 1 i 1 1 1 i } 11
33R LJBA |RPWIJUIXT pJRpURIG
6 8 l 9 c 4 £ Pes 1 7] 1- - £-
--—J-d-—-—a}—d-u—--—--q—--—--u-..-—.-dmau-u_-dq
G- 91 .
1$86° — 330D <
1$S°  AATO ™ 7
2697 : NL¥
68LJ0BE:31HA| 2 "HLIW

"W3IHD TTI3HS/SNINFIANIODNG dIS

c# MNBL D15

‘4 NIsuyd

‘U

St

a1

21

81

61

aé

12

sssuyolyl Buiuirwaey

(W)



A amtin. . - “~

- D - - — e A Dt Plng
——— . st o s B it 3 < < = L wams  mee e s O . . )

~- . B et e e e e e T S et rvm b gt e o e ————— . .

et L
4

{

A11 [ tgegodd ﬁ.
Wi owo- - . . . ® M
20 BEE 2588k 28B8BL Ly oww - 292 |
n_u.w._ _nnup 1 | 1 1 1 |8 | R | 1 1 1 | 1 | 1 [
31 lJUBA |RBWOJIXT] pJaepPUR]G
6 2] 2 9 S L4 £ c 1 (7] I- - E-
4_-ﬁ—qlﬁjjqn-—-]—.--\—-]J_\]-J“-__d_--luﬁiu-ﬂ—ujﬁ—-- m.— a
4 @
3
- 91 W
]
< 9591 ] -
959 -
// - Nﬁ Q
]
, —
~_ - -
~— )
- - 61 o
1/./,. 1]
,//.. - 7]
486" - 140D Amwnuww_ T~
1$G°  AA3M \/ ™ -
2687 * NIY 3
68130BE:3LBO| € "HLIW o
2
"W3HD JJuIm\wzmmuquwzu dIS
cH# MNHL 915 4 NISHH BN
t - N




JIHINHA I7dWHS THI01L  :(ww) SINTIHA BWINIW
12 pe 61 Bl 21
1 1 i | I T LT r rory Y 1 i 1 1

_ ] ___ | :

_ 4

]

HM\&MM m

68.12000€ : 3180 i

"W3HD TTI3HS/-ONI®IINIODNIT dIS

E# MNYHL "D15

‘4 NISUd

‘Uil

g Tt tailiy
T e A — . .
B P\Ll.....«l.,,ﬂ‘f—.n.‘._.t.\l. *
]
a
g
-
Bl
o
|
M
Sl m
IA
ac
Ge



cnttprpninelll o . N - Ce - - . - .- e - - S P, . S a7

I . e ne it B et ¢ = e e wie —— e = . - R P - - . -~ e e e i B, i et . T i v e — S ——

T e e AR

A1 lgegqoJd Tw
'3
}

o . =S
w w w w - - - - - - (3] 0 8 :
[00] ~J [d}] (¢34 L a0 -~l (4] 2 — — — :
1 1 ] 1 1 N | 1 ] 1 | | ! i w
33BLJ4BA |RBWSULIX] pJRpUR]G W-
b £ 4 1 (%} I- - £- “.
JIT-‘--H-+—-J‘-J\J\-dJ-JwJ\M-I--—I-‘-- Nﬁ a 13
@
3
. o
>
o 6 '
- ;
— B6I |U.. R
0 <t
b
1 35
..... @
4 82 m
224867 — 340D j_
692 : N1J 3
68130BE€-3180} 1 "H13IW : N
P

"W3HD TT3HS/ONINIINIONI dIS %
E# JNHL "91S ‘4 NIsSHEI ‘Ul



NI . ks . ot N M. e * - 5 I P AL .. - - - -
- - . -y

A31]1gegodd

0 W ©w- - - -

ww www w w Wwio - . - - - 008

w w WwwWww W W W wWw w w W ww- - - - - - 00

O N dlww O N U W W a N W W a ~3 w w — — s pn

1 _ 1 11 1 11 1 3 1 t 1 1 1 1] ) N 1 1 1 1 11

91B 1 JBPA |BW3J1IX] pJBRPURILSG

6 8 l 9 S ¥ E 4 I 9 1- c- E-
-\-n—-J -A-Jﬂcq-‘ —-uﬁu---\— -JJ-—-d-de\de‘d q~4-‘—-1<—-\11- -w—-I-- wM

226" —-a0d
¢E”  AA3d

¢63Z - N1y
68100QE :31b0| 1 "HL3W

"W3HD TI3HS/SNINIINIONG dIS
E# MNBL "91S ‘4 NISHE ‘Ui

Ie

Ssauxnoly] Buluteway

(W)



-l . . N e - B Ch e e o e - o,

———— A e o Mam ol Lkt o M. MBI s L T - e e L . e o

Ay tgegougd

ww ww- - . - - ®
0w WwwWww O W W > . - - - O
0D Ww Www W w WO Ww W W WwWw - - - - - o 0O
@~ Ul W Ww 0~V 1w Ww @~ W W w ~ U w — —_——
1 1 T A | 1 1 1 1 1 | S R S B | 1 | 1 1 1 1 3t
OPN.—LM\/ —ME@LPXM mumeuCMPm
6 8 l g S b £ P4 I f 1- - E-
--‘ﬂdJ-j---—-uld-—]-uﬂ--dl——l-u—-d-‘—j-J—j--—%-J——J‘--
—]
~— 1t 21 1

ESB6°--4a0D ﬂ@\ w
12¥°  =AA3O| \ r

2682 * Nl¥
68120BE-3160d| ¢ "HL3W

"W3IHD TT3HS/ONINIIANIONT dIS
E# MNHL 915 ‘4 NISBE ‘dhd

T N e A I T Al W e o PO Ul WO e T o e

91

Z1

81

61

al

12

SSauMo LYy DBuiutlruay

(W)

-tm

temstalitn

T

el

. S ———— - . . .

c

-



EORHES FU - -t 4 e . e i Seettmussmndestesnhcsndi

M .2 Ve M. e 1 L en wa - [ S P B o - . N . s - L e B i et TR AR T AP S e I I Pt e T n = ¥ s e et <.

PGS Y L e

© © ©w- . - ©®

W w WWww W w ww- - - 068

W w WOWww 0 O Wi w 0 o Wwo - - - 0 00

a N U w W oo N W w D NN W Ww a ~N wn w — et e

1 1 1 1 1} ) S ] 1 1 ) ) | I | 1 1 1 ] 1 1 1 1

31B LJBA |[BWIJUIX] pJaRpPUEBRIG

6 8 l 9 S b £ 4 i 0 I- - £-
--—--J—ﬂquu—-uu——--—--—--d—--wnnn-ﬂ--A—wI-d-#—\-w-q- wﬁ

81

¢
™.
l L
ssaunotly] Buluievway

GBE "~ 30D Amwnnmu TS~ - 82
12v°  AAJO \/ ~—

2692 * NLY ]
68120@€:31H0[ £ "HLIW

"W3IHD TTIHS/ONI¥IINIONT dIS
E¥ MNHL "91S ‘4 NISHE ‘YW

(Ww)

12

m.l\ —

.



APPENDIX 8: RADIOGRAPHIC FILM REPRODUCTIONS AND RESULTS

Each 1.5" diameter valve V-1 through V-8 was subjected to two radiographic examinajons. Exposures
were taken vertically (0 Degree) and horizontally (00 Degrees) to detect wall loss and build-up of
material, Minimum thicknesses for each velve were determined by means of a comparator. ‘Thickness
measurements by radiographic methods are considered to be accurate to within + 0.020". The results
of the radiographic film interpretation are summarized below:

1 V-1 0.540 "
\'] 0.538 "
V-8 0.688 "
V-4 0.585 " Build-up
V-5 0.547" Screw inside
V-8 0.530 " Build-up
V-7 0.580 "
V-8 0.580 "
2 V-1 0.580 *
\'L] 0.580 "
V-3 0.580 "
V-4 0.530 "
V-8 0.630 " Build-up
V-6 0.540 "
V-7 0.596 " Corrosion
V-8 0.580 " Corrosion
a v‘l 0c525 "
V-2 0.530 "
V-3 0.530 "
V4 0.586 " Build-up
V-8 0.580 "
V-6 0.540 " Build-up
V-7 0.530 "
V-8 0.580 " Build-up

The radiographic examination was conducted by MQS Inspection, Inc for DNV Industrial Services.
DNV personnel supervised the inspections and assisted the MQS radiographer in obtaining exposures.
The original MQS report is included for additional documentation.

The Radiogravhic Reproductions

All radiographs obtained during the inspections are reproduced and labelled. However, it ia important
to note that while every effort was made to retain the fiilm detall, slight varlations of film density
resulted in occasional unsharpness in the reproduced prints, Additionally, it was not possible to
reproduce the lead letters of the fllm identification without bleaching the valve image; hence, the
identification is overlayed. Each page of reproductions includes the vertical and horizontal exposure for
the valve.
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